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PREFACE TO THE SECOND EDITION. 


THE recognition given to this book in its original form, both by 
general practitioners and by the most illustrious specialists in nervous 
diseases, has prompted me in this new edition to make only such changes 
as have become necessary by reason of the advancement of the science 
of which it treats and also because of my own enlarged experience. 
Although the specific presentation of individual diseases has been 
strengthened by the addition of new matter and by greater thorough- 
ness of treatment, the book in its fundamental plan in no way differs 
from the first edition. In the revision I have departed from only one 
-of my original principles,—namcely, in having, in this second edition, 
considerably augmented the literary references. I must say, further, 
now that the revision is complete, that I am doubtful whether this 
addition is of much advantage. 

The number of illustrations has been largely increased, and, 
although some have not been reproduced as faithfully as I would have 
desired, I hope that they will serve to aid in the understanding of the 
diseases and their anatomical foundations. Where no acknowledgment 
is made that the figures have been taken from other works, it is to be 
understood that they are from my own observations and preparations. 

The publishers are to be congratulated upon the fact that, although 
much enlarged as regards the matter presented, this new edition has 
not to any extent increased in size. I desire to give special acknowl- 
edgment and thanks to my assistants, Drs. Cassirer and G. Flatau, for 
the preparation of the photographs and the reading of the proofs, 


THE AUTHOR. 


PREFACE TO THE FIRST EDITION. 


Iw offering this work to the present and future students of nervous 
diseases, I feel the responsibility which such an undertaking involves. 
I have tried to present, from the vast amount of literature on the sub- 
ject, only that which appears to have a sure basis and is founded on 
facts. In addition to the inadequacies and defects in our knowledge of 
nervous diseases, the limits and compass of my own experience have 
compelled me to add much which is not yet accurately known. 

My endeavors were, above all, to make this book useful to practi- 
tioners. Much stress has, therefore, been laid upon symptomatology, 
diagnosis, prognosis, and therapeutics, while only so much space was 
given to pathological anatomy as was needed to shed light upon the 
course of a disease or to pave the way for a diagnosis. The normal 
anatomy and physiology of the nervous system have been considered in 
a concise yet complete manner, and their exposition has been enriched 
by appropriate plates. Literary references have been omitted, as they 
would have made the book larger than I wished it to be. Only in the 
more important investigations have names been cited. In doing this I 
am conscious that I may be severely censured. 

The specialist will notice that I have freely consulted the extant 
text-books and hand-books of nervous diseases, and especially mono- 
graphs, which form the chief source of our knowledge ; he can, how- 
ever, not help remarking that all that I have written is corroborated by 
personal observation and knowledge. 

The most difficult part of my task was in the presentation of the 
therapeutics of nervous diseases. In the sections devoted to treatment 
I make free use of everything that has been recommended by our leaders 
in nervous therapeutics as well as of what has been tried by myself, and 
hope that I have neither been too sceptical nor fallen into the more 
dangerous error of being too free and uncritical. 

At the moment of sending this work to press, I owe it to myself to 
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express my thanks to those whom, in a certain sense, I look upon as 
collaborators. When, soon after the death of my teacher, Westphal, I 
forsook, after many years of labor, a field of work that had become en- 
deared to me, and confined myself to polyclinic duties, it was the staff- 
physicians of one of our hospitals who enabled me to pursue my clinical 
and anatomical work. I am, therefore, deeply indebted to Professors 
Ewald and Langenbuch and Dr. Rotter, and especially Professor Dr. 
Moses, who placed at my disposal the extensive material of the city hos- 
pital. 

I owe thanks also to Miss von Mayer and to Mr. Krause and Dr. 
Kroug who, among others, have assisted in the preparation of the photo- 


graphs and illustrations. 
H. OppENHEIM. 


TRANSLATOR’S PREFACE. 


Proressor OpPENHEIM’S work has deservedly acquired exceptional 
popularity on the Continent. The translator hopes that it will in its 
present form appeal to the English-reading profession, thereby justifying 
the translation. Only minor alterations in the text have been made, 
and some of the illustrations have been altered to render them suitable 
to an English work. 
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DISEASES 


OF 


THE NERVOUS SYSTEM. 


PART I. 


GENERAL SECTION. 


METHODS OF EXAMINATION. GENERAL SYMPTOMA- 
TOLOGY. 


THE ANAMNESIS. 


Owrne to the fact that many points of aid in the diagnosis of a 
nervous affection are either ignored by the patient or not thought of 
sufficient importance to mention until his attention has been called to 
them, great care shouJd be exercised in taking the history of a case. It 
is advisable for the beginner to preserve a fixed order in his examina- 
tion ; when experienced, it is not so necessary. We will concern our- 
selves here with general rules and procedures, taking up in order, first, 
family history; second, general etiology; third, previous history and 
onset of disease ; fourth, subjective, and, fifth, objective symptoms. 

The first inquiry should be in reference to heredity. A person is of 
a neuropathic diathesis whose ancestors or relatives have been or are 
afflicted with any nervous disease. When a patient complains of the 
same disease, we speak of direct ; when affected with a dissimilar one, of in- 
direct heredity. It is well to remember that a neuropathic tendency and 
a neuropathic diathesis are not the same, an abnormal weakness of the 
nervous system being possible from birth without any hereditary influence. 
The most important inherited diseases are the psychoses, epilepsy, hys- 
teria, neurasthenia, and hemicrania. Morbid inclinations to suicide, 
alcoholism, ete., indicate a neuropathic diathesis. Chronic lead intoxi- 
cation, gout, and tuberculosis all predispose to nervous affections, like- 
wise consanguineous marriages. 

The general ctiology should be ascertained before the onset of the 
malady is sought after. Obtain exact knowledge as to whether spasms, 
loss of consciousness, headaches (notably migraine), vertigo, or gastric 
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disorders occurred in any former period of the patient’s history. 
acute and chronic infectious diseases are often causes of nervous trou! 
which may not come on for months or years afterwards. Typh 
variola, diphtheria, scarlatina, and influenza are particularly fatal to 
nervous system. The influence of syphilis on, and the intimate relat 
ship of tuberculosis to, the nervous structures are well known, 

A former history of alcoholism is of value as an etiological fa 
Other poisons, as morphine, cocaine, and chloral, are also harmful. 
occupation or calling gives opportunity for the absorption or inget 
of poisons, and it should be determined whether through this or in o 
ways lead, arsenic, mercury, copper, brass, or carbon disulphide | 
been taken into the system. Sexual abuses and other perverse he 
should be inquired for. Traumatisms, mental strains, and emotiona 
citements of all kinds are of great importance in the etiology. Clin 
and seasonal influences should not be neglected. 

After these inquiries have been finished, attention should be dire 
to the onsct and subjective symptoms. It is well to remember that 1 
nervous diseases develop in fits and starts,—i.e., intervals of compare 
health may intervene between successive stages of the disease. The 
tient does not connect these periods; he may know that at some for 
time he had some eye or stomach trouble, but that it has the sligl 
connection with his present symptoms is not realized. For this re 
data concerning former symptoms can only be procured by careful q 
tioning. Much attention must be given to the subjective sympt 
The physical signs frequently in themselves reveal a lung or £ 
disease. But the neurologist often must needs confine himself ex 
sively to the feclings and thoughts of the patient, a careful phy: 
examination revealing nothing. This shows how closely one must 
how the patient feels, what sensations affect him, and what he has not 
concerning his condition. ‘Time and patience are usually necessary, 
only thus can results be obtained. 

It is self-evident that an examination directed to the nervous 
tem only is a faulty and incomplete one. The specialist is particul 
liable to fall into this error, and for that reason he should make it a 
to precede the examination of the nervous system by a general 
From neglect of this often arise blunders, and he is bound to suffer 
his carelessness. A close observation of the patient during the tal 
of the history frequently yiclds important results. The expression 
the countenance many times indicates the state of the mind—loss 
intelligence, apathy, indifference, emotion, etc. The demeanor during 
relation of his troubles, slight mannerisms, lively gesticulation, gen 
motor-restlessness, tremors or twitchings, rapid changes in the colo: 
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Tt is especially judicions to find out if he ean caleulate well. Have him 
add and multiply, and watch not only for a correct solution, but with ° 
how much despatch the mental labor is done, as the time relations of 
mental acts are important. Let people of moderate culture give an 
account of their work and manners of living. Questions as to days 
and dates, age, marriage, number and names of children, ete, often 
reveal gross defects of the intelligence and memory. One repeatedly 
finds it necessary to interrogate friends and relatives concerning observed 
changes in the patient. It is particularly recommended that his writing 
be examined. Not only do some patients, from embarrassment, write 
‘more explicit and full accounts of their trouble than they give you ver- 
bally, but, on the other hand, a comparison of this with writing of a 
previous period frequently discloses changes in thoughts pecs hh as in 
style and composition. 

Examination of the Skull.—Inspection may show Pa, ee 
and the like. Developmental abnormalities are noticed by the practised 
eye at once. Still, it is always better to satisfy one’s self by careful 
measurements concerning these relations. The largest circumference of 
the skull at the height of the external occipital protuberance and glabella 
is about fifty-six centimetres in adult males, and about fifty-four’ centi- 
metres in adult females, between thirty-five and forty centimetres in the 

-born, about forty-five centimetres at the end of the first year, and 
at the twelfth year about fifty centimetres. The naso-occipital are, from 
the rootof the nose to the occipital protuberance, is in men about thirty- 
five centimetres, Noticeable asymmetry of the skull, macro- or micro- 
cephalism, marked facial asymmetry, excessive jutting out of the max- 
illary region, especially the protruding of the lower teeth, are all signs 
of degeneration (stigmata hereditatis), To the somatic stigmata, in 
addition, belong the anomalies of the ear,—absence of its lobe, or ex- 
cossive flattening of the same, absence of the helix or antihelix, or anoma- 
lies of them, large, protruding ears with depressed borders and shallow 
groove (Morel’s ear), ete. Also harelip, cleft palate, the small, canoe- 
shaped, sunken palate, irregular teeth, retinitis pigmentosa, albinism, and 
many other anomalies, are looked upon as anatomical landmarks of a 
neuropathic diathesis. Too much importance, however, should not be 
given them, as almost all may oecur in perfectly normal individuals. 

‘The pereussion of the skull likewise often reveals much in focal dis. 
eases of the brain and its membranes. Auscultation should not be 
forgotten, as abnormal murmurs oceur in cephalie diseases more often 
than is generally accepted. 

X-ray examination of the skull may yield important results, though as 
yet nothing positive has been discovered by its use except in a few cases. 
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THE MUSCULAR SYSTEM; EXAMINATION OF THE MOTILITY. 


A considerable increase or diminution of the muscular volume, when 
it is confined to one side of the body or to one extremity, is recognized 
at first glance. Yet a conclusion based upon a comparison of symmetri- 
cal muscles and muscular groups of the two sides of the body, when 
only slight differences are present, may be a deceptive one. In such an 
objective examination both extremities should be placed in exactly the 
same position, and the muscles stretched or relaxed equally. It should 
be remembered that slight differences are found under normal relations, 
especially a preponderance of about one centimetre in circumference on 
the right side. 

To determine the exact degree of emaciation, careful measurements 
with the tape-measure are necessary. Naturally, to further this, the 
extremities should be placed in similar positions. On the forearm 
and leg select those places where the measurements are the most impor- 
tant; in the upper arm, select the middle; in the thigh, start from a 
fixed point, about twelve to fifteen centimetres above the patella. One 
can measure best by placing the limbs in a flexed position, though they 
should be kept free from the surroundings, as by resting them on any- 
thing differences caused by disproportionate pressure may falsify the 
results, Measurements cannot be exact; small errors of one-half to 
one centimetre will always occur. 7 

Muscular emaciation is detected by the presence of grooves and 
depressions in places which normally are filled out with muscular tissue. 
Undue increase of muscular substance or puffing out or knotting of a 
part thereof will betray muscular hypertrophy. It should not be for- 
gotten that all the degenerative conditions of the muscles do not result 
in alterations of their volume ; more often a normally appearing mus- 
cle may be far from healthy. 

Palpation gives us uncertain data concerning the muscular condi- 
tion. The degenerated muscles feel soft and flaccid ; but, if there is a 
fibrinous degeneration, may be hard and compact to the touch. If the 
muscle is surrounded by or infiltrated with fat, it will feel doughy. 
Much experience and care is necessary in using palpation, and hasty 
decisions as to the condition of the muscles may lead to many mis- 
takes. The excision of a small piece for microscopical examination is 
not advisable in practice, and even in scientific examinations it has lost 
much significance since the discovery that excision in itself may cause 
changes in the muscular tissue. The most exact and important method 
for the examination of the state of nutrition of the muscles is by 
electricity. 
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‘Muscular Tonicity.—Before proceeding to the examination of active 
movements, it is judicious to form an opinion concerning the tonicity of 
the muscular system, since alterations thereof greatly influence active 
‘motility. Muscular tone may be increased or decreased. We derive our 
information concerning its condition by examination of the passive move- 
ments and of the deep or tendon reflexes. 

To institute passive movement, we grasp the extremity of the patient 
and endeavor to move it in every joint in all directions as far as the 
mechanical relations of the joints will allow. This is comparatively 
easy when there is no muscular rigidity to be overcome. One must be 
careful to see that the patient does not purposely or unwittingly contract 
his muscles, through awkwardness, from not knowing what is expected 
of him, or from anxiety and emotion. He is therefore asked to allow 
his extremity to be entirely supported by the examiner, and shown how 
this is to be done. If this is not sufficient, divert his attention from the 
examination by giving him some mental work, some figures to add, ete. 
Only when the passively raised leg falls from mere gravity when it is let 
go can this disturbing factor be considered removed and the further re- 
sults of the examination be of any value. 

Pathological rigidity of the muscles betrays itself (1) BY INCREASED 
DIFFICULTY IN PASSIVE MOVEMENTS. In severe cases every attempt 
at movement will show this. If you endeavor to abduct the thigh at 
the hip-joint, the tense adductors will stand out prominently, but the 
whole pelvis, not the thigh alone, is moved outward. A certain degree 
of force, often considerable, is necessary to overcome this rigidity, and as 
soon as this is accomplished the limb will return to its original position, 
Generally only a slight increase in muscular tonicity is found,—so slight 
that it is only noticeable when, from passive motion, it is increased 
through reflex action. In these eases slow passive movements can be 
instituted without any especial resistance. But as soon as an attempt is 
made to carry out brisk movements, then rigidity ensues, Especially is 
this the case in abduction of the thigh at the hip-joint and flexion of the 
leg at the kneejoint. It is especially noticeable upon the first few 
attempts; it decreases with each succeeding one, until further move- 
ments are not resisted. 

The increase of tonicity, muscular stiffness, rigidity, or the spastic 
muscular condition shows itself (2) RY THE INCREASED DEEP REFLEXES, 
On account of their intimate relationship with the muscular tonicity, it 
is desirable to follow the examination of passive motion by the examina- 
tion of these reflexes. 

Tue Examination or tHe Deer Reriexes.—We understand 
by these—first written about by Erb and Westphal, by each unknown 
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to the other—muscular contractions produced by mechanical stimulus 
given to one of the tendons. The most important one is the so-called 
knee-jerk, or patellar reflex. Always present in the healthy individual, 
its absence is of the greatest diagnostic importance. 

Erb regards it as a reflex action. Westphal regards it as being a result of direct 
stimulation of the muscular substance, and that this stimulation produces a reflex action. 
Gowers believes that the contracted muscle stimulates the sensory nerve-endings, and 
that these by reflex action produce an increased irritability to mechanical stimulation 
(myotatic phenomenon). 

To produce the knee-jerk the following procedure yields the best 
results. The leg of the reclining patient is bared, slightly flexed, and 
supported in the hock of the 
knee by the left hand of the ex- - : Era.) 
aminer while the heel rests upon 
the couch or bed or table. The 
right hand meanwhile maps out 
the patellar tendon, providing it 
is not readily seen, and gives it a 
slight tap with the percussion 
hammer. Watch the upper thigh 
and see if the extensor cruris 
muscle contracts. This contrac- 
tion, if strong enough, causes a 
jerk of the lower leg. Less atten-  gcheme of the patellar reflex-are. (After Marie.) 
tion should be paid to this than to 
the muscular contraction, as the former does not always occur. Do not 
confuse this muscular contraction with a simple vibration of tha skin 
and muscular substance which results by contiguity from the effect of 
the tendon-blow. Providing the blow upon the tendon does not pro- 
duce a contraction, ascertain whether an active rigidity (voluntary or 
involuntary) is not present. This is readily done by noting whether 
the leg, the supporting hand being removed, suddenly drops or not. 
Another method for testing the knee-jerk: The patient sits up and 
crosses one leg over the other, and is told to look upward. If in this 
position a tap upon the tendon does not produce a result, reinforcement 
by Jendrdssik’s method should be employed. Let the patient interlock 
his fingers and pull strongly, as if tearing them apart, but without sep- 
arating them. If this is not successful, examine again with the patient 
sitting on the edge of the table or bed and his legs hanging loosely and 
freely. By pricking the patient with pins and needles, applying a 
strong light to his eyes, etc., you may not only engage his attention, but 
appear to strengthen the reflex. In rapid examinations the knee-jerk 





ant sign. ‘The tendo Achillis can also 

“The should be slightly bent, the leg grasped 
flexion), and the tendon struck a slight 

yn hammer, ‘The result is a plantar flexion of the foot. 

however, is not even constant in normal individ- 

Tes ate ‘itself, therefore, is not of pathological moment, 

} absent on one side, or when, during the period in whieh the 

under observation, it is seen to disappear, is it of diagnostic 


The increase of this reflex is shown by the percussion hammer pro- 
- ducing not a single contracture, but a clonie spasm, and is called 

Anile Clonus, or Foot Clonus—This phenomenon may be more simply 
produced by tugging or pulling at the tendo Achillis. The knee is 
bent and supported by one hand, while the examiner grasps the foot 
ov e other and presses upward, It is necessary to understand just 
how much force is needed to produce this clonus. Beginners generally 
use too much force, overflexing the foot. On the other hand, the press 
ure should not be removed too svon, but the tendon should be contin- 
ually but gently stretched, With a considerable increase of the reflex, 
an active dorsal flexion acts generally as a stimulus to the clonus. 

There is also a false ankle clonus which consists of a few twitchings at irregular 
intervals, and which seem to be a result of voluntary motion. It has been noted espe. 
cially in hysteria. Another false form ig found in paralysis agitans, 

An increased muscular tonicity sometimes causes, on attempts to 
elicit the patellar reflex of one side, a contraction of the extensors on 
both sides, and even of some of the thigh muscles. It is also possible by 
percussion of the tibia to produce a contraction of the quadriceps and of 
the adductors of the thigh. f 
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‘dréssik’s reinforcement, then we may truthfully claim that it is absent, 
However, before this result may be considered of clinical importance, we 
must decide whether a mechanical cause produces this result. An in- 
flamed knee-joint, a dislocation of the patellar tendon, or an ununited 
fracture of the patella may cause such a condition. Even an abundance 
‘of fatty tissue which has deeply buried the tendon, or a considerable 
edema, can cause an absence of the knee-jerk. In some individuals the 
tendon is so short and lies so deep that the blow of the percussion ham- 
mer does not reach it. If it is very flaccid and deeply embedded, we 
may produce the reflex by first placing the leg in extreme flexion. In 
cachectic individuals I have often been forced to do this, 

An absence of the knee-jerk is a sign of mach importance. Al- 
though Westphal described this condition as taking place only in tabes 
dorsalis, yet it is so allied with his name that the absence of the knee- 
jerk has been, though badly, named “ Westphal’s sign.” [t should not 
be forgotten that the knee-jerk may be absent in other conditions than 
diseases of the nervous system. Deep narcosis, all unconscious condi- 
tions, increased temperature, and exhaustion from over-exertion, may 
produce a loss of the reflexes. 

Tt is yery difficult to recognize a decreased knee-jerk, If with re- 
inforcement it is only slightly noticeable, and the twitching is confined to 
only one part of the quadriceps, as, for instance, the vastus internus, we 
may safely say that a pathological decrease is present, Where only one 
side is affected, comparison with the sound side makes a decision easier, 

Following the examination of the muscular tonicity, we take up the 











EXAMINATION OF ACTIVE MOVEMENTS. 

To proceed systematically, it is recommended to precede the examina- 
tion of the complex movements with the simple ones. For example, 
examine the motility of the leg with the patient lying on his back, and 
then investigate his walking and running ability. In practice, however, 
we have formed certain conclusions concerning the gait from merely 
seeing the patient approaching and entering the room. Always first 
decide whether there is any mechanical resistance to ordinary movements. 
Notice especially whether joint-diseases with stiffness and atrophy of 
the fascise; shortening of the tendons or muscles through scars, ete., 
are present. Muscular rigidity often produces disturbance of motility. 
Pain may often cause lessened motion, which may simulate paralysis. 
Tn those persons, especially children, who are unable to acquaint you 
with the above facts, hasty examinations may cause grave errors. 

The active mobility of the legs is next to be examined. Placing 
the patient upon his back, he is asked to move his extremities in all 
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pectoralis major.) In order to detect the paralysis, we ask the patient to extend both 
arms forward and press his palms together, This, if it can be accomplished, is done 
with but little force, 

‘The datixsimus dorsi draws the elevated arm backward and downward, the de- 
pressed arm inward and backward ; noting singly, it pulls the dorsal end of the trunk 
to one side, anid extends it when acting conjuintly, 

‘The teres major adducts the arm towards the trunk, provided the shoulder-blade 
is fixed ; draws the scapula outward when the depressed arm is fixed, and rotates it 
so that the acromion, und therefore the shoulder, is raised. Paralysis of it does not 
cause much disturbance, The long head of the triceps and the corscobrachialis belong 
to those muscles which support the head of the humerus in the capsule, and antagonize 


Fie. 7. 





Position of the shoulder-blades in sermtne-parnlysis, when the arms ars extended forward, 
" Angol-wing scapula." 


any subluxation of the humerus which would result from the action of the latissimus 
dorsi and the pectoralis major. If atrophied, when the arm is foreibly drawn downward 
the head of the humerus is subluxated downward; more go if at the same time uo paral- 
ysis of the deltoid exists. 

‘The brachial triceps is tho extonsor of the forearm, If paralyzed, the arm can only 
be extended by its own weight. As soon as resistance is offered, or the arm is held ver- 
tically above the head, it is impossible to extend the forearm. 

The infernal brachial flexes the forearm without pronating or supinating it. The 
brachial biceps flexes and supinates at the same time, while the anpinator longus 
slightly pronates and then flexes it, These muscles ure equally contracted in forcible 
flexion, If, during flexion, pronation or supination occurs at the same time, one of 
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‘these muse’es is deficient. If all three um paralyzed, slight flexion may still occur, 
provided the figxors of the hand and fingers, which arise from the internal condyle of ~ 
the humerus, and alo the pronator teres, forcibly contmet while the hand is fixed by 
their antagonists. The extensors of the hund and fingers can also promote flexion of 
the forcarm after the latter is pronated and the wrist is fixed in an extended or flexed 
pesition. This artificial flexion, from the fact that it is impossible in the ordinary 
position of the hand and fingers, is easily recognized. 

If the biceps alone is paralyzed, the forearm may be strongly flexed, but the 
patient tires easily and complains of pain in the shoulder. Parnlysis of the supinator 


Pro. & 





ngel-wing” panalysin 





Boeges te reeegnized by the fact that in forcible flexion of the forearm against resist 
gece the couscie dees not show prominently. Its atrophy gives a spindle shape to the 
forarn. 

The mpinator Srevix eupinates the hand with extended forearm. The pronator 
Seres and the pronator quadratus are real pronstors. 

be eater carpi rodialis longus extends the hand and at the same time draws 
Git Rewards the radial side; the extensor carpi ulnaris extends the hand and draws it 
Sewers the clnar side. The ertensor carpi radialis brevia ab imple extensor. 

When all the extensor: are paralyzed, the hand ha side; and when 
atively mised, falls araio to this position when let go. The palmar pressure is weak 
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‘The fricepe mere (geatroenemins, plantaris, and soleus) pronwte plantar flexion ' 
and addoction of the foot. ‘The foot also will, be 30 tamed: that the dorsal surface 
looks outward. In simple plantar flexion the pen 
neu longus & alse called inte action. Its action is Pro. 12. 
more forcible with extended knee (the gastrocnemius, 
which is inserted into the Semur, slightly bends the 
kate); wher the lower ler is bent upon the thigh, 
the soleus acts alone 

Te paralysis of the triceps sure flexion of the 
fot is almost impossible, and is never more then 
Binety decrees. The peroneas longus draws the 

wetstarsal downward, 


of the antagonists, however, does not always follow. 
‘The petient cannot raise himself upon his toes; 
walking is didficuli for him. A secondary shorten- 
ing of the muscles and fascim of the plantar region bn m gpl paral ae pre 
follows,—and, resulting therefrom, a marked arch- : gal pelt spe pee 
ing of this region. side. 

‘The pereneus longus leas little to do with exten- 
son of the foot; it is expecially an abductor. It depremes the inner and elevates the 
eater bender, and draws the head of the first metatarsal downward and outward, 
Woe decreasing the size of the anterior foot and increasing thereby the arch of 

Fre. 13. the foot. 

In paralysis of this muscle, exten- 
sion of the foot takes place with adduc- 
tion ; the inner side of the front part of 
the foot is not supported any longer, and 
sinks from the pressure, In walking 
the foot only touches the floor with the 
outer border; the bend of the first meta- 
carpal is raised from the foor and the 
great toe is strongly fexed. The pliin- 
tar arch decreases from standing. « flat- 
foot condition resulting. Walking is 
fatiguing ; standing on the toes is not 
possible, or uncertain. 

Presure in walking upon the nerves 
of the plantar surface produces pares 
thesia and pain. 

‘The fibialis anticus, extensor longus 
digitorum, and extensor hallucts longus 
produce extension of the foot. The titi- 
alis anticus is at the same tite an adduc- 
tor; it draws the bead of the first meta- 
tarsal upwant and inward and lifts the 
inner border of the anterior part of the 
<4 foot (st the sume time the toes, espe- 
| tally the prest toe, being fexed). The ertensor longus digitorum extends the four 
ieee slightly, bat it ie crpecialty an extensor of the foot ; it also lifts the outer border 












‘Pretilen of the teet in paralysis of the extensors of 
(thee fet anet toes, © Sone <irog." 








* Plantar flexion wil! be denoted as flerion, dorsal ferion as extension. 
3 
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‘If tho erector trunci of both sides is paralyzed, the back in walking snd standing 
is thrown backward so that pluinb-line from the third dorsal vertebra falls bebind 
the os sncrum. (Fig. 16.) ‘The pelvis is at tho same time raised (action of the abdomi- 
nal muscles). 

There is present slight lordosis of the 
spinal column, which disappears on reclining. 
On sitting, pinal column is arched con- 
vexly backward, and the patient prevents him- 
self from falling forward by supporting him- 
self with his hands, 

Paralysis of the abdominal muscles causes 
lordosis also, but a plumb-lino from the dorsal 
vertebrw falls on the middle of the os sacrum, 
because the pelvis is strongly bent forward. 
The abdomen and nates show up prominently. 
(Fig. 17.) 

Tt is only possible to rise from a reclining 
position by using the urms as & support, 

Paralysis of the abdominal muscles also 
influences respiration, especially forced expira- 
tions, as in coughing, singing, and screaming, 
which are no more possible. The passing of 
the stools and urine is also hampered, 

Tnasmuch as the viscera which push the 
flaccid abdominal wall before it do not furnish 
sufficient support to the diaphragm, the latter 
is unable to raise the ribs, bat narrows the 
thoracic base.'" 


Fro, 17. 









Complete paralysis of a part of the 
body is easily diagnosed by reason of 
the complete cessation of correspond- 

ing movements. Difficulties present 
ects ieernive posture fom Ma themselves only in conditions like in- 

fancy, deafness, unconsciousness, apha- 
sia, psychical anomalies, etc. When a whole extremity is lost to vol- 
untary movement, its dropping when passively raised will show it. 
But it should not be forgotten that many, especially children, drop the 
limb even when it is not paralyzed. By repeated tests, however, a con-| 
clusion may be drawn. If only certain muscles be affected, and the 
patient cannot be made to understand, place the limb in such a position 
that it can only be moved by contraction of the muscles to be examined, 
Paresis is harder to diagnose: the less the degree, the less certain the 
diagnosis, If only one side is affected, comparison with the sound side 
enables one to assure one’s self of even a slight weakness. With children 
many artifices must be employed. For instance, if you are desirous of 
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i and self-observation (auto-suggestion). This may decrvase or 
increase it, Tt is important to notice the extent of each oscillation of 
the tremor, the rapidity with which the vibrations succeed one another, 
their rhythm, and regularity. In reference to the rapidity, we speak of 
vapid and slow tremors,—rapid when there are from eight to ten vibra- 
tions a second, slow when only from three to five. Some tremors are 
intermediary between these two. As to the wave amplitude, we speak 
of fine and coarse tremors. Sl pies tees! da 
we call these vibrating tremors. 


Teste with Marey's apparatus have shown that the waves of some tremors in- 
erease ani decrease with due reyularity (allorrhythmical tremor), but this knowledge 
has not been of diagnostic importance, 


‘A tremor which depends upon increased tendon-reflexes is called 
spastic if it ocours during some motion ; as, for instance, ankle clonus, 
which depends upon active raising of the toes, 

A special form of tremor is the fibrillary. A twitching of a single 
muscular bundle, or a wave whieh attacks rapidly one fasciculus of a 
muscle after another, so that the whole muscle glimmers and ripples, is 
noticed in this type. In emaciated persons cold or denudation will pro- 
duce the same phenomenon. Bodily over-exertion may also evoke this 
tremor, Severer forms are noticed only under pathological conditions ; 
in such cases extraneous influences, as cold, are not necessary for their 
production, though they may be increased thereby. Fibrillary twitching 
may sometimes be observed only after ‘electrical stimulation, the resultant 
tuscular contraction being succeeded by an undulation of the muscle 
which lasts for some time. It should be remembered that healthy per- 
sons, through-exertion, cold, strong emotion, in convalescence, and from 
excesses of every kind, may also tremble. In a tremor from the effeets 
of cold it is easily noticed how volition may influence the tremor, Chat- 
tering and rattling of the tecth is the more prominent and more intense 
the more one gives way to his feelings and the less one endeavors to re- 
press the phenomenon, In some forms of pathological tremors, especially 
hysterical ones, something similar may be noticed. 

Smoking and drinking may evoke a temporary or persistent tremor. 
Tt is almost always a symptom in chronic aleoholism. For descriptions 
of tremors caused by other poisons and accompanying certain diseases, 
see the special part of this book. (The chapters on Multiple Sclerosis, 
Paralysis Agitans, and Hysteria are particularly to be noticed.) There 
is also an inherited tremor that is transmitted for generations without 
any other symptom accompanying it. Its attributes are so variable as 
to leave nothing characteristic to be said about it. 
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Having informed ourselves as to the behavior of the active move- 
ments, we next desire to determine whether we are dealing with a.simple, 
degenerative, or functional paralysis. For this purpose an electrical 
examination offers us the most aid. 


ELECTRICAL EXAMINATION. 


In electrical examinations the following apparatus is necessary : (1) an 
induction apparatus of one or two elements ; (2) a galvanic battery suffi- 
cient to furnish a current of at least thirty milliamperes, and equipped 
with an absolute galvanometer and a commutator ; (3) a pair of good 
(undefective) induction cords; (4) a number of electrodes of different 
sizes (the largest with an area of from fifty to seventy square centimetres, 


Fra. 18, (After Erb.) 
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the smallest with a diameter of from one to three centimetres, the normal 
electrode being ten square centimetres). A wire brush or pencil is 
necessary for some examinations. (Fig. 18.) : 

A knowledge of the motor points is the first requisite in an clectrical 
examination. By motor points we understand the places where the 
nerves and muscles can be most easily stimulated. The figures show the 
position of these points. 
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‘The covering of the electrode should be thoroughly wetted. A single dipping in 
warm water is not sufficient, it must be moistened through and through. Especially 
when unused for a considerable time it is so dry that it has an almost insurmountable 
resistance. 

The large (fifty to seventy square centimetres), indifferent electrode should be 
firmly applied to the lower part of the sternum or to the neck. It can be fastened 
there, or the patient can hold it, but it must not be removed during the examination. 


Fie. 19. (After Erb.) 
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The electrode that is to be applied (it should be small, about ten square centi- 
metres, and have an interrupter) is grasped in the right hand with the thumb upon 
the interrupter, and then, the current being open, placed firmly, with its whole eur- 
face upon the place desired, the current being closed by lifting the finger and instantly 
opened again. 

If a contraction does not ensue, a slight displacement of the electrode only may 
be necessary to secure an effect. If this is not the case, the strength of the current is 
to be gradually increased. 

Commence the examination with a (secondary) furadic current and endeavor to 
determine the minimal current strength which is required for stimulation. 


METHODS OF EXAMINATION. GENERAL SYMPTOMATOLOGY. 43 


Fig. 20. (After Erb.) 
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Fro. 21. (After Erb.) 
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Fia. 22. (After Erb.) 
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Let us imagine that the arm is to be examined. 

First, we should determine the minimum stimulability of the nerves 
in the following order: 

1, Erb’s point. 

2. Musculocutaneous nerve. 

3. Median nerve. 

Upper point. 
Lower point. 
4, Ulnar nerve. 
Upper point. 
Lower point. 

5. Radial nerve. 

As soon as a twitching is noticeable, the required current strength 
has been reached which we were desirous to determine ; for example : 

Erb’s point, one hundred and twenty millimetres, 

Median point, one hundred and twenty-five millimetres. 

Next comes the direct muscular excitation, in which a somewhat 
larger electrode is required. The diameter of the applied electrode must 
always be noted, as the effect of the stimulation depends upon the den- 
sity of the current as well as upon its strength (that is, the density of 
the current is proportional to its strength and inversely proportional to 
the diameter of the electrode). 

The extremity is always to be placed in that position in which the 
effect of the stimulation can most readily be perceived ; for example, in 
exciting the extensors, flex the hand; in excitation of the extensor com- 
munis digitorum, flex the basal phalanges of the fingers, etc. The 
patient should also guard against active contraction, because he might thus 
lessen or conceal the effect of the stimulation. It is very difficult to use 
electricity upon small children, as they cannot hold their limbs quiet, 
and it is difficult to distinguish contractions produced by the electricity 
from volitional and reflex movements. In such cases the extremities 
must be firmly held by a third party. If there is any doubt as to 
whether the muscular contractions are produced by electrical stimulation, 
the faradic current is to be kept closed for some time ; the muscle then 
becomes tetanically contracted. 

Undue development of the fatty tissue renders examination of chil- 
dren difficult. In the new-born, according to the observations of C. and 
A. Westphal, the nerves and muscles react only with a strong current, 
and then but slowly. This is a result of the high resistance offered by 
the skin, and also of the incomplete development of the peripheral nerves 
(especially as regards medullation) and of the muscles. Not until the 
fifth year do the results approach those of adults. 
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Galvanic Examination. —Apply the cathode to the different points, 
as in faradic examination. Provided there is any doubt.as to the polarity, 
the cathode can be recognized by immersing the poles in water, when the 
introduction of a strong galvanic current will cause a lively production 
of gas at the cathode pole. 

Introduce a mild current and gradually increase it until closure pro- 
duces a contraction, noticing especially whether all the muscles supplied 
by the nerve take part in the contraction. At the moment the closing is 
made introduce the galvanometer into the circuit and observe the needle- 
deflection. The number of elements used need not be noticed. 

The result of such an examination will be something like the fol- 
lowing : 

Erb’s point, CaCO (cathode closure contraction), 2.0 M.A. (milli- 
amperes). 

Median nerve, CaCO, 0.8 M.A., ete,, ete. 

The contractions are normally short and lightning-like, 

Next follows the direct galvanic muscular stimulation, in which it 
ig necessary to observe whether the CaCC is stronger than the AnCC, 
the rotations on the commutator being carried out at the same time, Of 
less importance is the behavior of the muscles in regard to the opening 
contractions, The manner and the character of the contractions are also 
to be noticed; normally lightning-like and rapid, they may deviate 
widely from this in disease. 4 

Tt is easily seen that through the influence of galvanic currents the 
resistance of the skin decreases. The longer manipulated, the longer the 
current is closed, the stronger the contractions become, and one must 
lessen the current strength by removing elements from the cireuit, or 
suddenly insert some resistance to detect the minimal contractions, Also, 
after calenlating the minimal contraction by bringing the resistance made 
by the galvanometer suddenly into the circuit, the current strength is 
lessened. 

The changes of electrical irritability through disease consist in,— 

(1) Quantitative decrease or inerease. 

(2) Quantitative and qualitative or modal and serial changes. 

Simple decrease of irritability is recognized by the fact that a stronger 
current than normal is necessary to produce contraction, or a current that 
is ample to produce contractions in sound nerves and muscles fails to 
have an effect. This is not difficult to observe, providing the changes in 
the muscles oceur only on one side and the other can be used as com- 
parison, But even in this case one may be deceived by the differences 
in resistance of the skin which may occur between the two sides, It is 
therefore necessary to determine, first, the resistance of the skin of the 
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two sides. Only ‘when the decrease is considerable, and when noticeable 
changes of the skin (scars, edema, cyanosis, etc.), are absent, can these 
comparisons be of any value. In changes on both sides, a third person 
must be used for purposes of comparison; but this is a very inexact 
method and very uncertain. Stintzing has published results of examina- 
tions of the irritability of the nerves and muscles of normal individuals. _ 
In order that these, as much as they refer to the faradic current, may 
be of value, one must use the same apparatus. Stintzing found that 
the different degrees of excitability of a nerve (and muscle) did not 
vary much, the maximal difference in different persons for the same 
nerve being about twenty-one millimetres. It should, however, be 
understood that the Stintzing electrode of three square centimetres is 
to be used. 
We take the following from Stintzing’s tables for the 


Faradic Irritability of the Nerves. 
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In practice every one becomes gradually accustomed to his own appa- 
ratus, and through experience is able to tell what strength of current is 
necessary for normal nerves and muscles. It is advisable, however, only 
to lay stress upon large differences and then only with corrections according 
to the resistance of the skin. The faradimeter to test the absolute cur- 
rent strength has not been found of any value by me. The irritability 
of the muscles varies more than that of the nerves. 

Quantitative decrease of faradic stimulability is recognized by the 
fact that less current strength is necessary than in normal individuals to 
produce the first noticeable contraction. 

In testing the galvanic irritability the absolute galvanometer enables 
us to take exact measurements and to be able to observe extreme quanti- 
tative changes. Before we, however, enter into a discussion of this, it is 
of advantage to learn the laws of contractility as much as they concern 
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4, The excitability of the museles for the galvanic eurrent is («) in- 
ereased ; (6) modified so that the contractions become slow, and the AnCC’ 
is stronger than the CaCC (AnCC>CaCC). (The CaOC also increases 
more than the AnOG, and ean become equal or stronger than it,—a factor 
which can be generally ignored.) Of all of these, the characteristic phe- 
nomenon of the De& is the increase of galvanic irritability in the first 
stage; it gradually decreases so that finally (often only after years) a 
weak and slow AnOC with strong current is the only residuum of the 
disturbance. This condition is often overlooked by the beginner. If the 
contraction does not appear, use a very strong current, rotate the com- 
mutator, or stroke the skin slowly with the electrode, and watch the 
muscle, not the limb, for the locomotor effect of this contraction often 
fails or is very slight, often only a slight muscular wave being produced. 

The preponderance of the AnCC over the CaCC should not be re- 
garded as being always present, as the relations are often reversed. We 
can speak of Def also when the Ca CC is equal to or exceeds the AnCC; 
the most important part is the sluggish contraction, There exists, also, a 
partial DeR in which the nerve irritability is but slightly lowered, the 
faradic irritability of the muscle being also decreased or lost, while, in 
direct galvanic stimulation, the slow contraction and the reyersal of the 
formula appear as prominent symptoms, 

‘There exist all imaginable degrees between the partial and complete 
DeR. Stintzing, for example, differentiates thirteen varieties of Def, 
Among others, the muscular contractions occurring from nerve stimula- 
tion may become slaggish (partial Del?, with indirect sluggishness of 
contractility), A sluggishness of the contractions in faradic stimulation 
of the nerves and muscles has also been observed (Remek), which, how- 
ever, may be the result of cold, and is not of much interest. 


T have often found sluggish contractions, in polyclinic examinations, which could 
not later be demonstrated in the lecture-room to my audience because the disturbance 
caused by the cold disappeared in the mean time in the warm room. 


It is easily understood that the less complete the De is, the more 
difficult is the diagnosis ; and it is just those cases of partial Def which 
are easily overlooked. Observe especially sluggish contractions with 
direct galvanic stimulation, and endeayor to recognize them, making 
comparisons with healthy muscles. 

DeR is the most certain and constant sign of degenerative changes 
in the motor neryes and muscles. Experimentally, it ean be produced 
by section or laceration of a nerve. Changes of degeneration in nerves 
and museles run parallel with these Alterations of electrical excitability, 
and, like them, are only completely developed in seven to ten days. 
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The DeR is, therefore, not to be expected for a week. We find it in all 
severe diseases of the peripheral nerves (motor or mixed), as well as in 
diseases of the anterior horns and roots ; everywhere where the trophic 
centres of the muscles or where the conducting tracts between them and 
the muscles (anterior muscle, peripheral nerve) are attacked by a deeply 
invading discase- process." 
These are 
I. Diseases of the anterior horns. 

1. Poliomyelitis anterior (acute). 

2. Poliomyelitis anterior (subacute and chronic). 

3. Amyotrophic lateral sclerosis. 

4, Spinal form of progressive muscular atrophy. 

5. Spinal gliosis. 

6. Diffuse cervical myelitis, lumbosacral myelitis. 

Ta. Diseases of the bulbar nerve nuclei corresponding to the ante- 
rior horns (progressive bulbar paralysis, acute inferior polio- 
encephalitis). 

II. Diseases of the anterior roots. 

1, Compression from tumors and tumor-like thickened mem- 
branes; for example, in lues, hypertrophic cervical 
pachymeningitis. 

2. Compression in the intervertebral foramina in vertebral 
diseases (caries, tumors, fracture, luxation). 

III. Severe diseases of the peripheral nerves. 

1. Traumatic (pressure from tumors, bruises, incision, etc.). 

2. Rheumatic (for example, facial paralysis). 

3. Toxic and infectious. 

a. Lead paralysis. 

6. Alcoholic paralysis. 

c. Arsenical paralysis. 

d. Infectious forms of multiple neuritis, ete. 

Wherever an incomplete DeR is found, the possibility of regenera- 

tion and restoration again of a part must be borne in mind. It is 
farther important to know that, after restoration of the function, electri- 
cal stimulation often is impossible for a long time, while the will may 
produce a contraction of the muscle. Other rarer forms of alterations 
in contractility, as the myotonic and myasthenic reaction, will be spoken 
of in the Special Part. 
Some points for diagnosis are obtained by the 





1 Only in a few cases was a partial DeX found also in primary muscular diseases 
(dystrophy, trichinosis). : 





EXAMINATION OF THE MECHANICAL IRRITABILITY OF THE MUSCLES 
AND NERVES. 

Perouss the muscle of a sound person, and either no contraction or 
merely weak, short contractions are noticeable, Occasionally one is also 
able, especially on the biceps, to produce “ idiomuscular contractions” 
by strong stimulation. In emaciated persons, especially consumptives, 
this mechanical excitability is considerably increased : contractions may 
be produced at any point. If, for example, you stroke with the point of 
the percussion hammer the pectoralis major, the muscular bundles touched 
contract one after another as noticeably as if one grasped the strings of 
aharp (harp phenomenon), We find increased mechanical irritability in 
those neryous diseases which present a general increase of excitability 
(neurasthenia, traumatic neuroses, ete.). Chronic aleoholism and rhen- 
matism may produce the same phenomenon. 

Pathologically, the idiomuscular contractions may follow the slightest 

_ stimulation ; the intumescence caused by the slight blow may also last 
several scoonda. ‘The meaning of this phenomenon is not understood. 

Tn cases of degenerative atrophy, the contractions produced by 
mechanical stimulation, where galvanic hyperexcitability is present, are 
noticeably delayed (mechanical reaction of degeneration). The peripheral 
nerves may also be excited by mechanical stimulation. Percuss the ulnar 
nerve or roll it upon its bony floor with the finger, and, in many per- 
sons, a slight contraction of the corresponding muscles is produced. 
Under pathological conditions this contractility can be considerably in- 
creased, the most constantly and markedly in tetanus. 

There exists also an increase of the mechanical irritability of sensory 
nerves, which, however, has no known diagnostic importance. 


EXAMINATION OF THE GATT—DISTURBANCES OF WALKING. 


Examinations of the simple active movements in the reclining posi- 
tion are often not sufficient, and must be supplemented by examina- 
tion of the complicated functions, gait and sway, Even though disturb- 
ances of gait may have other causes and have no reference to the condition 

_ of the motility, we will, nevertheless, enumerate here the most important 
points concerning this function. 

First, we should remember that there are normally many physiological 
variations in gait, We do not all walkalike, One rocks the hips from 
side to side, another lifts the pelvis up and down (women with lange 
abdomen), etc, All these peculiarities must be taken into account. 

The Simple Paretie Gait—The disorder of gait produced by simple 
muscular weakness is shown by slowing of the walk and shortening of 
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ineodrdination, which resembles greatly the gait of a drankard, inas- 
much as the individual reels, sways from side to side, and staggers ; (2) 
one depending upon ataxia. The patient walks with legs apart and 
stamping, but withont much reeling or irregularity. He stands with 
Jegs apart, and one sees a continual balancing, a momentary contraction 
of the extensors in constant repetition. A sharp distinction between this 
gaitand the spinal ataxic is possible only when the modification described 
first is combined with it. 

The Disturbanee of Gait caused by Tremor,—The tremor can attack 
the legs and increase so much in walking that every simple muscular 
action is replaced by a tremor, Indications thereof are already observed 
in a spastic gait, inasmuch as the placing of the foot or toes on the floor 
produces a clonus which shakes the whole body. Under other condi- 
tions (multiple sclerosis) the whole extremity waddles, or a complete 
*shaking-palsy” takes place (hysteria). 

Tf the tremor attacks especially the body and head and consists of 
large oscillations (as in multiple sclerosis), a noticeable unsteadiness 
in walking is produced ; the patient may full over after taking a few 
steps. Not rarely we find a combination of the different forms, espe- 
cially the spastie-paretie with the ataxic. 

Very variable are the disorders of gait caused by pain ; it is not pos- 
sible to describe them. If pain oceurs upon contact of the toes with the 
floor, the patient walks on the heel, and vice versa, When the whole 
sole is hypersensitive, he either avoids using it altogether or, walking 
very carefully and slowly, seeks to step as lightly as possible, and makes 
painful grimaces at every step. The gait then aliers itself according to 
the location of the pain, 

Tmaginary inability to walk may also influence the gait. The in- 
ability to walk with unimpaired movement of the legs in the reclining 
position is called abasia. 

Further particulars as to the disturbances of gait in chorea, paral ysis 
agitans, etc., are given in the special part. 


EXAMINATION OF THE SENSIBILITY, 


The simplest methods of examination are the best, All esthesi- 
ometers are better left alone. The exact measures used by physiologists 
are impracticable at the bedside. We use for examinations of sensation 
a brush, a needle, and a test-tube of hot and one of cold water. It is 
necessary to know that normal persons, by giving sufficient attention to 
it, are able to experience all over the body contact with a soft substance, 
asa brush or the finger-tip. Only where sears and hypertrophies are 
found, as the ball of the great toe of many individuals, are these weak 
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sensory stimulations not felt. Pressure with a hard substance (as the 
handle of a brush) is also differentiated from touch with a soft one in 
all places except where the epidermis is excéssively thickened. 

In the examination let the patient close his eyes, and then lightly 
touch his skin at different places; he is to denote the moment of touch 
by “now.” In order to know whether those who do not give the word 
have any disorder or are merely inattentive, some part which certainly is 
not anesthetic is touched occasionally. This prevents being deceived. 

A needle-prick produces everywhere and with every one a feeling of 
pain. Its intensity, of course, is variable. All parts of the body do 
not have the same degree of sensibility to pain; it is not so marked on 
the scalp, tongue, and dorsal surface of the lower arm. In carly child- 
hood the sensibility for painful stimulation is only slightly developed. 

Whenever pain from a needle-prick is less acute by reason of disease, 
it occasionally is possible to produce pain by drawing the needle in a 
long sweep over the skin. Here, however, we have not a single stimula- 
tion, but a summation of stimulations.’ The same may be said of the 
faradic brush. Use a current strength which will evoke pain on your 
own skin or on the healthy parts of the paticnt, and compare with the 
sensitiveness of the affected parts. By sudden closing of a strong gal- 
vanie current, with the use of the brush as cathode, one can produce a 
very intense pain which is absent only in marked disorders. Electro- 
cutaneous examination of the sensibility by measuring the current 
strength which produces noticeable prickling of the skin has no advan- 
tages over simpler methods. When asking to distinguish the head from 
the point of a pin, not one but more attributes of sensibility are tested,— 
touch, pressure, pain, as well as the ability to recognize impressions ac- 
cording to their intensity (sense of size), as the point stimulates a smaller 
are. of the skin than the head. If you use an ordinary pin, you must 
prick pretty severely to produce differences in all regions. Even in 
normal persons, especially on the back, the examination may, however, 
not be accurate. 


‘We do not possess exact methods for the determination of pain. The algesimeter 
is not practicable. Lately, Moczuthowsky has recommended a similar instrument and 
with it made observations on the normal skin as to the degree of pain in different 
regions. He finds the least sensibility in the pelvic and gluteal region, and that the 
sensibility increases towards the head and fingers and towards the toes. The frontal 
region is the most sensitive. He has given exuct figures us to the sensibility, but further 
observation is necessary to confirm his data. 





1 ‘The rhythmical repeated weak stimulation that produces periodical pain in certain 
diseases is also caused by a summation (Naunyn). 








re 
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Sticker’s attempts to present the sensibility objectively have not as 
yet succeeded, 

To test the temperature sense touch the skin with test-tubes filled with 
hot and cold water. It is recommended not to nse the highest degree 
of temperature, as this produces pain. Remember that warmth becomes 
absorbed but slowly by the skin, and therefore allow the test-tube to re~ 
main in contact some seconds. If the temperature of the skin is much 
decreased, as in frost, the temperature sense is lessened, 

Goldscheidler’s more exact method of testing the temperature is of 
little clinical value on account of its awkwardness and the demands it 
makes on the patient. The data upon which it is based are, however, so 
important that we will discuss them here. The skin has special nerves 
for pressure, cold, warmth, etc. (Blix, Goldscheider), These end in the 
skin in distinct and separated points. Upon the pressure-points the 
sensitiveness for mechanical stimulation is especially well developed. 
Stimulation of a certain intensity produces upon these, as well as upon 
the skin lying between them, pain, Special pain-points are not found, 
Prickings with a needle are more painful at some spots than at others, 
but this is probably due to especially exposed nerve-endings (Gold- 
acheider) and cannot be regarded as evidence of the existence of special 
nerves for pain. We also do not know what nerve-endings are intended 
for the different forms of sensibility, 

Cold and warm points are not equally distributed over the body. 
The sensibility for temperature is unequal at different places on the 
skin, 

The differences are, however, according to Goldscheider, constant, 
and he has divided the body-surface into twelve areas of different degrees 
of sensibility to warmth, and eight of cold, each presenting topographical 
differences. THis method of examination is to compare the temperature 
sense of a part of the skin in question with the same area of a normal 
one, and, when differences exist, endeavor to find the degree which cor- 
responds to the skin-area under examination. He uses a solid metal 
cylinder of about one square centimetre in area, which has a handle of 
ebony. The cylinder by douching in cold water or heating in the flame 
is brought to the temperature desired. 

To examine for the sense of place, confine yourself to asking the 
patient to locate the places of stimulation, Even in normal persons, 
exact answers cannot be expected. A difference of one centimetre on 
the hands, or from two to four on the arms and legs (according to Zieben 
and Levy, six or seven on the upper arm and thigh) is not pathological. 
The exactness of localization depends also upon the intensity and length 
of the stimulation. Localization is most exact on the face, 
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Another method of testing this sense is by examining the ability of 
detecting stimulation produced by two simultaneous applications. This 
is very variable: two points only one millimetre apart can be detected 
on the tongue, while on the back they must be separated sixty-five 
millimetres. This method is, however, very inexact. 

It is necessary to examine the relations of sensibility in the deeper 
parts of the body (joints, fascis, muscles). We therefore examine the 
feeling for passive movement and the sense of position,—i.e., we endeavor 
to tell whether the patient feels our moving his limbs slightly and 
whether he can locate the position of the limb thus moved. It is neces- 
sary that the passive movements executed be very limited in extent; for 
instance, the great toe, which is in a position of flexion, should be 
slightly extended, at the same time avoiding any pressure upon the skin. 
If during extension the skin on the flexed side is pressed, or vice versa, 
the patient can form conclusions as to the direction of the movement ; 
therefore we should grasp the end phalanx between thumb and index- 
finger and cxercise, above and below, equal pressure when executing a 
movement. In the same way examine the other joints. The patient 
also should not support the passive by active movements, which he is 
inclined to do. 

Goldscheider has made the following observations concerning the 
sensitiveness of movement of the different joints as observed with a 
certain curve of movement. 


Second phalangeal joint of the index-finger 
First phalangeal joint of the index-finger. ..... 0.7° — 1.0° 
Wrist 5d cas bade eke We ate aes 

Shoulder 





He has constructed an apparatus for the testing of this sensibility. 
We can, however, dispense with it at the sick-bed, as with normal indi- 
viduals these feelings are so sensitive that a movement that can be seen 
or felt by the examiner will produce an impression upon the patient. 

The position in which we place the extremity, eyes being closed, is to 
be noticed by the patient either in writing or by denoting the direction 
with the hand. For example, we lift the leg, rotate it inward, and ask 
the patient to indicate with his index-finger the position in space of the 
large toe. If the disturbance is unilateral, he can be asked to indicate 
with the sound limb the position of the other. 


n OS digit inser russ tn Rood 
present. 5s ecxteaitinasion; T found it often 


<a rie ot ts a ap pees 
or is inattentive, or if some disturbance of the sensorium f& 
“saab na al wicdatcoenA peri a to the con- 
veal cortain that the patient's attention is not distracted, 


interests them more to point with thelr finger to say “now” every thme. 
one i i ge mca to bag td ie Be paleo hae aes 





8, Sensution of heaviness and resistance (stromgth). 
4 Sensation of position. 
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ment of the spinal cord (Head). Paresthesia is of many forms; the 
most common being crawling, tickling, creeping, tingling, numbness, ete, 
‘There is also a paresthesia of the temperature sense (for instance, a pain 
ful sense of cold,—psychroesthesia). The detection of paresthesia is of 
especial importance, as it so often calls attention to objective symptoms, 
Exactly where formication or numbness is felt is the location of the de- 
creased sensation. Not rarely the parcsthesia is arranged in definite nerve 
areas, and its borders are mapped off sharply, especially in lesions of 
the peripheral nerves. Sometimes the paresthesia is characterized as 
painful, as painful crawling, dead pain, ete. From the manner of re- 
lating the symptoms one is often able to satisfy himself of a psycho- 
genic hypochondriacal cause for the trouble,—e.g., simple sensation is not 
described, but rather ideas, as, “Tt seems as if a ball ascends from my 
stomach to my neck,” “ As if worms were crawling over my scalp,” ete. 

We speak of Wgpereathasia, hypesthesia, and anesthesia. 

Hyperesthesia is rare, and is not of as much clinical importance as is 
decrease or loss of sensation, Hyperesthesia is said to be present when 
painful excitation produces greater pain than in normal persons, or when 
an excitation that in normal persons only produces a sense of touch, pres- 
sure, or temperature, causes pain. We speak of relative hyperesthesia 
when stimulation below a certain area is not felt at first, then imme- 
diately after becomes painful (Leyden). 

Often, not always, the hyperesthesia shows itself objectively by a cor- 
responding increase of the reflexes. Often pressure upon the painful 
spot produces an extraordinary increase in the frequency of the pulse 
(Mannkop/' symptom). 

Hypeasthesia occurs oftener than anesthesia; when only slight sensa- 
tion is experienced, it is generally called anesthesia. Both may exist in all 
the different senses of feeling (total anesthesia) or only in a few (partial), 
We speak of partial loves of feeling when either the pain sense or the tem- 
perature sense exclusively or both qualities are decreased or lost. It can 
occur that the feeling for warmth or cold alone is lost. 

Loss of pain = analgesia, 

Loss of touch = tactile anesthesia, 

Loss of temperature = thermanesthesia, 

We speak of analgesia dolorosa when an anesthesic area is the seat 
of spontaneously-arising pain. This occurs very often. 

Confusion of the form of exeitability, as heat with cold, is called 

of sensation. Tt may also occur with normal persons, in whom 
intense cold applied only a second may cause a feeling of heat, Applica- 
tions of very hot substances may, in the same way, be characterized as 
pricking ; and a needle-prick may produce a feeling of burning. 
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of a disorder of sensation. - This can be gained by a study of Freund’s 
figures (Figs. 24-31 ; Fig. 26 after Frohse). 

Do not forget that the zones for the different nerves vary a great 
deal ; the borders especially are very variable. This has been particu- 
larly observed in the sensory nerves of the head by Frohse and Zander. 





Only in the median regions of the head is the innervation constant ; 
on the sides it is very variable, so that there is hardly a spot which is 
supplied in all individuals by the same nerve roots. A piece of skin 
two centimetres above the right eye may be innervated by the first 
branch of the trigeminal, the first and second branches, by the third, or 
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by the third and first, In the same way the areas of the auricularis 
magnus, auriculotemporal, the right auricular, and vagi intermingle. In 
other regions, also,—on the back of the foot, the territory of the super- 
ficial peroneal, saphenous major, and anastomoticus,—variability occurs. 
It is noteworthy that in the face the superficial nerves of both sides 
extend over the middle line, so that the median area is taken care of from 
both sides, Zander believes this is the case also for other parts of the 
body. Fig. 26, after Frohse, shows the sensory innervation of the head. 


Fre, 26. Fig, 27. 





1. First branch of the trigeminal. 2 Second branch of the trigeminal. J, Third branch of the 
trigerninal. Arca of the first and third branches of the trigeminal marked by parelle! Hines; area 
of the auricular ramus of the vagus in the concha of the ear marked black. 24, infraorbital; 
am ico-facinl; 2, zygomatico-temporal; 3, auricewlo-temporal; 4, occipital magnus; 
4, occipital minor; 6, auricwloamagnus; 7, cervical post, (dorsal); 8, cervical lateral (ventral) ; 
9, aurienl. vag, 


SKIN REFLEXES, 

Although peripheral reflexes can be elicited in every part of the 
body, the plantar, the abdominal, and the cremasteric reflexes have 
shown themselves particularly valuable for diagnostic purposes. 

We understand by the plantar reflex the phenomenon in which excita- 
tion of the sole of the foot produces a movement in which the foot is sud- 
denly drawn back, Normally every form of excitation may produce this 
movement,—touch, hot or cold applications, tickling, ete. The stronger 
the stimulation, the stronger the reflex. The common form is a dorsal 
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Muscular contractions resulting from organic diseases of the spinal 
cord should not be called spasms in’ the narrower sense of the word ; 
nor should the twitchings resulting from mere contact or percussion 
of the patella i in cases of increased excitability be styled spasms. The 
distinction is, however, an artificial one. 

‘We have certain spasms, as myoclonus, which are referable to excita- 
tion of the ganglion-cells of the anterior horns of the spinal cord. 
Although this is merely hypothetical, the most recent observations have 
shown that this is true for tetanus and strychnine intoxication, Tt has 
been surmised that spasms in the region of the motor cranial nerves may 
be produced by excitation of their nerve-centres. The pons and the 
medulla have tracts and centres which when stimulated produce con- 
yulsive movements, but never true epilepsy. 

The chief centre for convulsions is the cerebral cortex. Spasms in 
single muscles, as well as unilateral or bilateral ones, may arise from the 
cortex. 

The cortex is excited by organic diseases, poisons, and disturbances 
of circulation. It is especially, however, the functional minute lesions, 
which defy anatomical detection, which in the motor zone of the cortex 
evoke and prolong such convulsions. The spasnis produced thus are 
recognized by the fact that emotions may increase or cause them. Con~ 
centration of the attention and auto-suggestion can also, to a certain 
extent, produce this phenomenon, Wundt has shown how much the 
innervation of the muscles of a certain part of the body is dependent 
upon the attention given to them. 

Abnormal psychic conditions can, in addition to directly producing 
spasms, so influence the reflex centres that the stimulation which ordi- 
narily only evokes reflex movements causes a spasm. 

A rare phenomenon is the occurrence of spasms with rhythmical 
twitehings synchronous with the pulse. 


VASOMOTOR, SECRETORY, AND TROPHIC DISORDERS, 


The cortex of the brain contains 4 vasomotor centre, near the motor 
centres ; it has been found by experiments on animals (Eulenberg-Lan- 

. dois). Its stimulation produces decreased temperature upon the skin of 
the opposite side. The tract conducting from this centre appears to go 
through the internal capsule. The chief centre is in the medulla oblongata, 
although vasomotor centres are found throughout the spinal cord. The 
exact locations are unknown. It has been thought that the lower central 
ganglion of the medulla is the chief centre. Its stimulation produces 
general contraction of the vascular lumen in animals. Lately Reinhold 
has described a large area on the floor of the fossa rhomboidalis, or fourth 
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The nutritive processes are probably not similar to those of functional 
stimulation, but occur in the same nerve-fibres, so that the conception of 
specific trophic nerves is not justified. Reoent investigations (Marinesco, 
Goldscheider) show that it is not sufficient for the function of the trophic 
centre that it remains intact and that its connection with the muscles 
remains unbroken,—the excitations influencing it must pass to it from 
the periphery and the higher centres, for it satisfactorily to perform its 
duties. The preservation of the trophic centre and its connection with 
the muscle is, however, the important factor. 

‘The teachings of the trophic centres for the sensory nerves are only 

ially confirmed. The ganglion cells of the spinal ganglia are, 
according to the renowned experiments of Waller, the trophic centres 
for the sensory peripheral nerves and those of the posterior roots and 
their direct prolongations. These cells comprise with the fibres named 
an anatomic unit, and this explains why a lesion of these cells causes 
nutritive disturbances of their prolongations, why a part of the nerve 
which-is no longer connected to its cell degenerates. Marinesco’s ob- 
servations seem to be true in so far that the cells of the spinal ganglion 
to a certain extent are open to stimulation from the periphery, in order 
to complete their trophic finetion. 

This does not, however, explain all pathologic alterations. The fact 
that, in addition to the atrophy and degeneration, productive changes— 
neoplasms and hypertrophy—are important occurrences, makes an expla- 
nation difficult. Are the spinal ganglionic cells also the trophic centres 
for the skin, soft tissues, osseous and articular structures, or does the 
nutrition of these structures depend upon innervation from certain regions 
of the spinal cord? Is the trophic function a specific one, or are the 
so-called trophic disorders of the skin, ete., only a result of an altered 
cireulation, the decreased sensation, and injuries to the skin? Are we 
dealing with symptoms of degeneration, or is irritation of the nervous 
system a fhetor ? 

All of these questions cannot be definitely answered. Absence of 
sensory innervation does not appear to explain the trophic disorders 
(Turner, Krause), Though this renders the skin and the mucous mem- 
branes less resistant to stimulation, so that, for example, wounds heal 
badly, it does not explain the nutritive disorders. 

Tt is apparent that the disturbance of circulation accompanying injury 
of the vasomotor nerves influences nutrition, but this circumstance cannot 
alone produce the manifold trophie disorders, The fact that the nu- 
trition is supplied by the arterial nerves is one of great importance, 
especially when we consider that it is to a certain extent influenced 
reflexly by the sensory nerves. At any rate, vasomotor and trophic 





. 
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A general hyperidrosis occurs in the general neuroses (hysteria, 
neurasthenia, ete.), also in exophthal mic goitre. 

Excessive perspiration is often noticed on the paralyzed side in dis- 
eases of the spinal cord and peripheral nerves. Hemiplegics sometimes 
sweat on the paralyzed side. A hemi-hyperidrosis unilateralis—ie., a 
perspiration that occurs on one side of the face or body only—occurs in 
normal persons, especially after the ingestion of mustard, pickles,ete. It 
also occurs in diseases of the sympathetic, in hemicrania, exophthalmic 
goitre, erythromelalgin, tabes dorsalis, gliosis, and other nervous dis- 
eases ; also as an isolated phenomenon of psychic degeneration. It may 
alse occur as a result of an acute infections fever. 


EXAMINATION OF THE SPECIAL SENSES. DISORDERS OF FUNCTION 
OF THE SPECIAL SENSES. 


Smell.—We must depend in testing the smell almost entirely upon 


the patient himself. Substances which are pungent and easily recognized 


and which do not stimulate the sensory nerves of the mucous membrane 
are held under one nostril, the other being closed. These are especially 
oil of peppermint, oil of lavender, oil of cloves, oil of turpentine, etc, 
He is asked whether, he smells anything, then what he smells. If he 
is not able to answer, it is often due to the fact that he does not know 
the substance sufficiently or cannot locate its smell, Tt is important to 
compare the intensity of the sense of smell on the two sides, Here 
also we must depend entirely upon the intelligence of the patient. The 
sense of smell for ill-smelling substances is accompanied by a kind of 
reflex act in which the contractors of the nostril contract and the head 
is retracted, or the mouth is drawn as an evidence of disgust. Olfacto- 
meters have been recommended, for example, by Zwaardemaker, but 
clinically and practically they are of little use. Electrical testing of 
the smell is also not practicable at the bedside. We speak of anosmia 
respiratoria when the sense of smell is impaired by the clogging of the 
nostril,—e.g., through inflammation, polypus, etc., and by displacements 
of the choanm (anosmia gustatoria). Local diseases by injuring the end 
organs of the nerves may cause anosmia, Diseases of the olfactory nerve 
in its whole course may in fact cause this symptom, especially injuries 
to the base of the brain. Subjective sensations—hallucinations of smell 
—oecur sometimes in diseases of the brain. A unilateral or bilateral 
anosmia is also not an uncommon symptom of cerebral diseases. It 
oceurs in fracture of the base of the brain, hydrocephalus, tumor cerebri, 
arterio-sclerosis, focal diseases, etc. ‘There is a senile and a congenital 
anosmia. The last is found in idiots and rarely also among otherwise 
normal persons. An hereditary anosmia has been observed by d’Abundo. 
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labyrinth or acoustic or the auditory tracts and centres). Rinne’s 
test should be used to decide this. If ina normal person the vibrating 
tuning-fork which has been pressed against the cranium is brought in 
front of the ear after it has ceased to be heard, its sound can again be 
detected, This occurs also in nervous impairment of hearing (not, how- 
ever, when it approaches deafness). In mechanical impairment of hear- 
ing Rinne'’s test yields a negative result. 

The tuning-fork or the watch is heard through the cranial bones 
more distinctly with closed meatuses, because their closure cqnverts a 
cavity into a resonant chamber. 

A watch or tuning-fork on the frontal bone or middle of the head is 
heard as if from a distance, or the sound is referred to both ears. Only 
upon closure of the outer meatus of one ear is the sound referred to that 
ear. In car-diseases which affect the sound-conducting apparatus the 
sound in this test (Weber's) is referred to the diseased ear. In nervous 
impairment of hearing it is referred to the sound ear. Schwabach claims 
that the fork when set on the head is heard longer than normal in 
middle-ear affections, less than normal in cerebral impairment of hearing. 
A loss of certain components of a tone-series is also regarded as a sign 
of nervous difficulty in hearing. Some authors consider that it is at first 
the higher tones which are not heard. These criteria are, however, of 
uncertain value, the diagnosis of nervous impairment of hearing resting 
on very uncertain data. 

‘When sounds are accompanied by a feeling of irritability, it is called 
hyperesthesia acustica, The hearing of a tone deeper or higher than it 
really is, is called pavacusis, It becomes diplacusia when the sound ear 
hears the normal tone, 

We understand by paracusis Willisii the condition in which the hearing i* im- 
proved by the simultaneous action of loud noises. 

The Face.—The examination of the eyes and the eyesight is so im- 
portant that it should never be omitted. The optic nerve—a part of the 
central nervous system which passes to the periphery and can be directly 
observed by the eye of the physician—gives us information concerning 
many diseases of the central nervous system, and often serves as a guide 
toa diagnosis. He who does not understand the use of an ophthalmoscope 
is no neurologist. Test the eyesight in the usual manner; determine 
accurately the conditions of refraction and accommodation. An account 
of the different methods of examination would be out of place here. 

Examination of excentrie sight is of so much importance that the 
most essential matters concerning it will be given here. A superficial 
examination is made somewhat after the following manner: Place the 
patient with his back towards a window and have him close one eye. 
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Concentric contraction of the visual field consists, as its name implies, 
in a contraction of the same extent on all sides, If present for white, 
it is narrowed for the other colors, so that the concentrically contracted 
vision forms, to 4 certain extent, a normal visual field in miniature. 

A contraction of the field for colors may exist while the contraction 
for white is absent or slight. Myopia, myosis, and paresis of accommo- 
dation may cause slight contraction of the visual field. Tt may also be 
due to opaque corneal spots. 

Examinations with Wilbrand’s dark perimeter are not practicable. 





m, mesial side, 


Scotomata are defects in the visual field,—loss of sight within the 
field of vision. They are often found in the region of the fixed point, 
Vision may not be entirely lost; may be merely relatively so. Occa- 
sionally they are present only to colors. 

Hemianopsia—i.e,, loss of half of the visual field—is generally bi- 
lateral. If it occurs in both left or both right visual fields it is called 

~ homonymous bilateral hemianopsia (sinistra or dextra). (Figs. 33 and 
34.) Loss of sight of both outer fields—i.e., if the inner halves of the 
retin are defective—is called hemianopsia bitemporalis, This is rarer 





the greater the loss of movement. 


LS aialeiege 


whether the eyes can be moved freely in all diree- 
tise aoe ae serene 





‘in paralysis of the right abducens the patient strains so much to draw 


_ 
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Diplopia only accompanies imperfect accommodation, which may be the 
result of errors of refraction (myopia). In the majority of eases, how- 
ever, it is hysterical. 

Tf the images adjoin without any differences in height and the 
diplopia is homonymous, the paralyzed muscle belongs to that side to 
which the object must be moved to increase the distance between the 
images. If one image appears above the other, the false image of the 
affected eye will move upward in looking upward, and downward in 
looking downward. 


Kunn has described « dissociation of eye-movements. Tt was inconstant and 
irregular, and was found in hysteria. 


Paralysis of Single Muscles.—Heternal Rectus—Limitation of 
the external movements, Convergent strabismus, which increases 
through secondary contracture. Diplopia in corresponding halves of 
visual field of affected eye. Homonymous diplopia, The images sepa- 
rate when an object is moved in front of the affected eye outward, The 
head is turned towards the side of the paralyzed muscle, 

Titernal Reetus.—Tmyerfect movement inward. Divergent strabis- 
mus. Crossed diplopia in the same part of visual field of sound eye. 
Head turned in that direction. 

Superior Reetus—lLoss of movement upward. In attempting to 
move the eye upward, the inferior oblique contracts and produces a 
rotation of the eye. Crossed diplopia in the upper half of visual field. 
The upper image, the false one, is inclined and separates from the other 
when the object is moved upward. Head inclined backward and towards 
the sound side, 

Inferior Reetws—Downward motion impaired. In attempting to 
look downward the eye is turned outward (superior oblique), and at the 
same time rotated. Diplopia in the lower half of the visual field, crossed, 
the false image lying deeper than the true one and moving downward 
when the object is lowered. The pictures are inclined. Head is bent 
downward and to the affected side 

Inferior Oblique—Movement upward and outward is limited. In 
looking upward the eye turns towards the nose Simple diplopia in 
the upper half of the visual field. The images are inclined, 

Superior Oblique—Slight impairment of movement. The eye is 
turned slightly inward upon looking downward. Simple diplopia in the 
lower half of the visual field ; convergent strabismus. The diplopia is 
especially noticeable in descending stairs, the steps appearing double. 

Paralysis of all the extrinsic muscles of the eyeball causes it to be 
immovable and to look straight ahead, and a slight exophthalmos be- 





The functions of the inner eye-museles are always to be examined ; 
they may show the first indications of the disease. 

The sphincter pupille (oculomotor) is the contractor, the dilator pupillar 
(sympathetic) the dilator of the pupil. Contraction of the pupil may 
occur physiologically under three conditions : 

1. Illumination of the retina (light reflex). 

2, Convergence of the eyes. 

3. Accommodation for near objects. ; 

1, Suddenly throw light into a darkened eye and its pupil will con- 
tract. This contraction also occurs consensually,—that is, when the left 
eye is illuminated, not only the left pupil but also the right will contract. 
Place the patient in front of a window, close one eye, and cover the 
other with your hand. By rapidly removing it you allow the light to 
enter, and the pupil contracts, When necessary a lens or a lam may 
be used, v 


A good method is to approach a burning mateh suddenly from behind in front 
of the open eye. 


This is a reflex action. The stimulation of the retina is conducted 
by the optic tract to the oculomotor nerve, and reaches thence the 
sphineter pupille from the oculomotor through the nucleus. We can 
readily see, then, how easily this reflex may be influenced by disease 
_ processes at different places. If the light reflex of the pupil is absent, we 
speak of reflex rigidity of the pupil. It is incomplete and atonie when 
it reacts slowly and slightly with intense illumination, or the contraction 
takes place in only a part of the pupillary region. Much practice is neces- 
sary to judge these conditions. When small pupils are normal to the 
individual, we must be very cautious in pronouncing a result. Guddon, 
Retzius, Monakow, Heddaeus, ete., have made observations which appear 
to show that the optic tractsdo not in the strictest sense contain iden- 
tical fibres for the conduction of the pupillary stimulation. The fibres 
probably partially decussate in the optic chiasm. Their further course 
is unsettled. Tt appears that in rare cases of disease of the optic nerves 
these fibres may retain their function. 

In unilateral affections of the pupillary reflex the pupil does not 
contract to light, applied either to it or to the other eye, while the latter 
reacts directly and consensually, There are also cases in which the direct 
reaction of one with the consensual reaction of the other eye is absent,—a 
condition which has inaptly been called “ reflex deafness,” 

Saenger has observed that eyes which do not react may again react 
under certain conditions after a long stay in darkness, 

2. Conyergence, the synergetical contraction of the internal reeti, is 
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sphineter and stimulating the dilator. Duboisine and hyoscyamine act 
similarly, Cocaine dilates the pupils, but for a shorter time and to a 
Jess degree. 

Eserine promotes maximal contraction by stimulation of the sphincter 
and paralysis of the dilator. Morphine contracts the pupil, causing it 
to react slowly to light. Paralysis of the sphincter iridis produces wide, 
fixed pupils (mydriasis paralytica), Stimulation of the sphincter pro- 
duces a contracted pupil (myosis spastica) with impairment of the 
reaction, Paralysis of the dilator causes a slightly contracted pupil 
(myosis paralytica), but it contracts fully to light. 

Spasm of the dilator produces dilation of the pupil (mydriasis spas- 
tica), but it reacts to light, asa rule, Paralysis of both sphincter and 
dilator produces an average wide, fixed pupil. 

of pupils (anisocoria) is an important symptom, No stress 
is to be laid upon slight differences; but marked variations are always 
pathological. They may be produced by difference in the refractive con- 
dition of the two eyes. Where this does not occur and no eye-disease is 
present, the symptom denotes a lesion of the nervous system. 

Paralysis of the muscles of accommodation shows itself by the in- 
ability of the eye to accommodate for near objects, to recognize small 
objects, to read small print; but distant vision is unimpaired and a 
eonvex lens will enable one to see near objects. Myopia may entirely 
coneeal a defect of accommodation, 


FACIAL MUSCLES. 


Those muscles which are innervated by the facial nerve are rarely 
paralyzed except together, and therefore their disturbances will be left to 
the chapter on facial paralysis. 


SENSORY AREAS OF THE FACE, 


The trigeminal innervates the cutaneous areas shown in Fig. 26. The 
cornea, conjunctiva, nasal mucous membrane, antrum of Highmore, 
tongue, and mouth are also innervated by it. The most important re- 
flexes of this area are the conjunctival and the corneal. The examina- 
tion is made thus: The eyelids are separated, but only slightly and 
without touching the eyelashes, so that the free movement of the lid is 
not hampered ; the conjunctiva and cornea are then touched with a small 
object, as the head of a needle. In normal individuals this produces a 
contraction of the orbicularis palpebrarum,—that is, closes the lids. The 
intensity of this reflex varies in different persons. The conjunctival 
reflex is often very weak or can be voluntarily repressed ; the corneal 
reflex is, however, constant, and its absence is always pathological. 
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MUSCLES OF THE PALATE AND PHARYNX, DEGLUTITION. 


The devator palati muscle elevates the velum. Its paralysis causes a 
dropping down of the velum upon the corresponding side; the arch 
formed by the free border is flatter than upon the normal side, and this 
difference is particularly noticeable if the patient is asked to say “ah.” 
In bilateral paralysis the velum hangs flaccidly and cannot be elevated 
in phonation. The voice is markedly nasal, In drinking, a part of the 
fluid flows back through the nose. 

The glossostaphyline and pharyngopalatine muscles close the nasal 
cavity from the pharyngeal side in that they draw the tongue towards 


Fie, 36. 





Atrophy of the entire tongue in bilateral paralysis of the hypoglossus nerve. 


the velum and the posterior palatine arch, The pharyngopalatine musele 
draws the velum downward. 

The tensor veli palatini (innervated by the trigeminl) is also called 
the dilatator tube, Its paralysis causes insufficient opening and closing 
of the Eustachian tube, producing difficulty in the entrance of air into 
the tympanic cavity and impairment of hearing, Palatal paralysis, 
however, was not observed by Krause after section of the third tri- 
geminal branch. The chief nerve of the velum is the vago-accessorius, 
Some authors regard itas being the only nerve innervating the yelum. 

Tn order to test the functions of the palatal musculature, notice first 
the position of the velum during ordinary respiration and avoid exciting 
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commences to cough, particularly when the finid contains small particles 

of food. ‘This is due to the fact that in swallowing some of the fluid 

passes into the larynx. : 
The so-called ‘ deglutitory, noises” are not of any diagnostic interest. 


THE LARYNGEAL MUSCLES. DISTURBANCES OF THEIR FUNCTIONS, _ 


The disturbances of voice or phonation are immediately recognized by 
hoarseness or loss of voice (aphonia). The function of the tensors of the 
yoeal cords may, however, be impaired without there being any noticeable 
alteration of speech; the vocal cord of one side may even be almost 


Pio. 37. Fie, 33. 






Bilateral recurrent laryngeal 
paralysis. Cadayeric position of 
the vocal cords, 








Fre. 41. 


Paralysisof both internal Purilysls of both pes 





ermal thyro- 
thyroarytenolds. Attempt terior cripo-arytenoids, —Po- arytenoid paralysis with 
at phonation, sition in inspiration. yaresis of the arytenoid mus- 


cle. 
Fics, 57-11.—(After Strampell and Eichhorst. Taken from Hirt’s text-book.) 


completely paralyzed without producing any pronounced disturbance of 
phonation. 

This shows the importance of a laryngoscopie examination, which is 
the more necessary from the fact that hoarseness and aphonia (as well as 
all alterations of yoice-timbre) may be due to diseases of the mucous 
membrane and of the deeper-lying tissues, and not to muscular paralysis. 
A laryngoscopic examination is also the only way we have of ascer- 
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current (Ca CIC.) a pronounced adduction of one or both vocal cords is 
noticed. The stimulation does not always succeed, particularly in fat 
persons with short necks, 

DISORDERS OF SPEECH. 

The speech may be mechanically impaired by fissures or perforations 
in the palate or by the loss of teeth, 

More important, however, is the form which is produced by paralysis 
of the muscles of articulation,dysarthria, Here we find that some 
vocals and consonants are indistinctly enunciated, and the speech is 
thereby indistinet and badly articulated. The labial, lingual, or palatal 
tones are impaired according as the lip, tongue, or palatal museles are 
paralyzed. When all these muscles are involved a form of speech 
results that we call bulbar, because it occurs so often in diseases of the 
pons and medulla. If the speech is completely indistinet or lost, the 
condition is called anarthria (which should not be confused with aphasia). 
Tn weakness of the lip-muscles, v and 5, p, w, and / are indistinctly 
formed ; in weakness of the muscles of the tongue, i and ¢ and d, ¢, », /, 
and 1; in weakness of the palatal muscles, g, 4, ch, and ng are indistinct. 
Band p sound like m-b, m-p, etc.,—i.e., they have a nasal tone. 

Bradylalia denotes a pathological retardation of speech. In severer 
forms of this condition the tones are hacked and the syllables separated 
by considerable intervals. This is called a scanning speech. To detect 
this the patient is asked to pronounce rapidly a long word or a difficult 
phrase, as, Constantinople, blue-bottle blackberry brandy, regimental artil- 
dery oficer, ete. 

Stuttering is a spasmodic disturbance of speech produced by spastic 
muscular contractions. We have also a physical inhibition of speech 
caused by fear, excitement, ete, Concerning mutism and similar dis- 
orders of speech, see the special part. 

Syllable-stumbling denotes the disturbance of speech in which the 
syllables are thrown together and certain letters introduced in the wrong 
places, as, “ artrillery” and “ artrillerary,” for “artillery.” 

Aphasia denotes inability to understand spoken words with unim- 

- paired hearing, or failure to translate ideas into words without there 
being any muscular paralysis. 
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‘tenth dorsal vertebra, and reaches its maximum at the twelfth, The cord then de 
creases through the sacral part and ends in the conus terminalis, 

‘The eauda equina surrounds the roots of the lumbar and sacral cord, the three 
upper Iunbar roots separating from it very soon, so that the first can hardly be called 
4 part of the cauda. E 

A horizontal section of the spinal cord at any height reveals that it 
is composed of a-central gray and a peripheral white substance. The 
difference in color is owing to histo- 
logical variability. The white sub- 
stance consists of medullated nerve- 
fibres, which for the most part take a 
longitudinal course and are surrounded 
and enveloped by the neuroglia. A 
horizontal section reveals—tunder the 
microscope—numerous small circles of 
different sizes, which haye a dark point 
in the centre. They are the horizontal 
sections of the medullated fibres, with 
their axis-cylinders, the intervals being 
filled with the nenroglia. (Fig. 43.) 
The neuroglia cells ave bodies with a 
small protoplasmic area around the nucleus and with numerous arbo- 
rescent processes of different lengths. (Fig. 44.) 








‘Gila cells (Golgi's type). (After Kolliker:) 


Kolliker classifies thern into those with long and those with short processes. In 
the white substance the long-process cells are especially conspicuous. The cells and 
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their processes form sheaths for the medullated ffbres and for the capillaries. The pro- 
cescez form a net-work or mesh which embraces the whole cord without the processes 
of different cells anastomosing with one another. Ranvier and Weigert regard the 
fibrille of the neuroglia as independent of the cells; Ramon y Cajal denies this. A 
thin covering of the neuroglia is found upon the outer surface of the cord, and in the 
whole periphery also; from here prolongations enter the cord. 


The gray matter consists of a groundwork, a thick mesh of inter- 
lacing and intertwining fibres formed by medullated nerves and their 
processes, the processes of the ganglion cells, and their branches, as well 
as the glia, which is here very richly developed. It is also more vas- 
cular than the white matter. The ganglion cells are single or grouped, 
but are very numerous. They possess an axis-cylinder process and 


Fro. 45. 





Ganglion cells of the anterior horn with Golgi’s stain. Ganglion cell with Nisel's stain. P, 
At * the axis-cylinder process. (After Lenhossek.) pigment. (After Edinger.) 


numerous dendritic prolongations which branch repeatedly, and, al- 
though they end in a mesh, every process ends free (Fig. 45). According 
to the latest conceptions, they do not join the processes of other cells or 
of the nerve-fibres. The nerve-unit, consisting of the ganglion cell, its 
processes and collaterals, and its terminations, we call a neuron (Wal- 
deyer). There exists no longer a nerve-net in the old (Gerlach’s) sense, 
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but a nerye-mesh (neuropile). The nerve-process of most cells becomes 
the axis-cylinder of a medullated nerve. The lateral branches of a 
nerye-process are called collaterals. Some ganglion cells split up in the 
gtay substance (spider cells, Golgi’s cells). We have neurons of the first 
and second order (Waldeyer), which are also styled projection and inter- 
mediary cells. 


Nissl's method will probably be of much benefit in future investigations. This 
method of staining permits us to distinguish the unstained basic from the colored or 
chromatophilous substance. The latter is found in the form of nuclei or granules— 
Nissl's bodies—in the cells. Their arrangement is variable. In the large cells of the 
spinal cord (atcording to Niel, in all the motor cells) they sre arranged in parallel 
rows. Marinesco calls the achromatic substance trophoplasm, the chromatophilous 
substance kinetoplasm. The physiologic significance of these different cells is so little 
known thut it will not be considered here. 


The gray substapce forms the anterior and posterior horns. The 
anterior horns are richer in cells, and especially large cells. (Fig. 47.) 


Fig. 47. 





The ganglion cells of the anterfor horn fn the lumbar prominenee, (After a photogravure,) 


Some may be seen in preparations even with the naked eye. We can 
distinguish a mesial and a lateral group, each of which again can be 
subdivided into a ventral and a dorsal group. The lateral dorsal group 








at 
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of the pin forces iteclf, Behind they are divided by « septum (ceptam 
medianum posticum or dorsale), that is said to be formed partly by pro- 
longations from the ependymal cells of the central canal. A posterior 
fissure is indicated only in the cervical cord. 

The anterior roots emerge in bundles, arising in the anterior horns, 
and traverse the white matter ; they are really processes and prolonga- 
tions from the anterior ganglion cells. 





Posterior medinn septsin 


Partof ® cross-section through the dorsal cord. O28. Clark's column, (Afters preparation stained 
by Welgert's method.) 


The posterior roots enter the gray substance of the posterior horn 
in a compact bundle, partly directly, partly indirectly ; only a small 
number of fibres remain in the white matter. 

We divide the white matter into different areas: (1) the posterior, 
that part which is bounded and surrounded by the posterior horns; (2) 


- the /ateral, which lies between the anterior and posterior horns ; and (3) 


the anterior, which lies between the anterior horns and the anterior fissure. 
‘The anterior and lateral divisions are not differentiated sharply from 
each other, as the border consists of a relatively wide region which is 
traversed by the anterior roots. 
Developmental and pathologico-ex perimental studies and pathologico~ 
anatomical observations have shown that the different parts of the white 
matter are not equal in development or function, but that these areas fall 
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elongata, by which a greater part of the fibres passes over to the lateral 
pyramidal tract of the opposite side, while some fibres remain in the 
direct pyramidal tract of the same side, Later researches have made it 
probable that the last decussates in the spinal cord, so that its fibres, 


Fra. 51a. 





‘Tracts of the conl. A study of thelr development. (After Flechsfr-Maric.) 
midal tract; B, fundamental tract of anterior column; C, rest of the lateral tra 
dellar tract; #, crossed pyramidal tract; F, lateral Mriting sone 
lesser radicular zone with two kinds of fibres; J, median zone; J, 
rudlicular zone ; 1, Lissauer's zone, 


direct pyra- 
+ D, direet core 
anterior radicular sone; MH, 

's column; A, postinter 

















instead of running in a longitudinal direction, become horizontal, and 
reach the other side through the white commissure, whence they pass 
into the anterior horn. 

Individual variation in the above relations, absence of decussation 
of the pyramidal tracts, decussation of the anterior pyramidal tracts, ete., 
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will not be discussed here. Little is known of the remainder of the white* 
matter. It is called the antero-lateral ground bundle, Flechsig differ- 
entiates in the lateral region an anterior mixed lateral column zone and 
a lateral limiting layer of the gray matter, which lies close to the pos- 


Fia, 51d. 





Bchemé of the tracts of the cond (dorso-cervical region). A study of the secondary degener 
wattens (Maric). A. Ascending cegemrrations, 1, Hbresof ascending sulco-marginal tract; 5, fibres of 
Gowers's tract; 7, of direct corebellar tract ; 8. of J tract: 9, of Burdiach’s column ; 
4, Of external rect mone tract; 11, of xone of jumon af Goll, B. Fibres of de 

78, of direct pyramidal tract; 









terior horn, and the posterior part of the latter is again separated by 
him: into a special fasciculus (median bundle of the lateral column). It 
is certain that ft contains many commissural fibres which connect differ- 


ent heights of the cord. 
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Some authors (Edinger, Bechterew, Kélliker) speak of a tract in the 
anterior lateral region which they consider a crossed sensory conducting 
Fie, 52. 





‘Transection of cervical spinal cord, showing its chief subdicisions, (After Mills.) 


tract of the seeond order (see below), and which is continued into the 
medulla, This decussation is said to take place in the anterior com- 





(Cross-section of the cord at the commoncement of the decusaation of the pyramidal tract. 


The gray matter also may be physiologically divided into the areas 
of the anterior and posterior horns, 














tend to the gray matter of the anterior horns 
and branch there. These are probably reflex 
collateral fibres. (Fig. 56.) Itis also known 
that some of the sensory fibres or their col- 
Jaterals pass from the white matter of the pos- 
terior tracts into the posterior commissure, de- 
cussate there, and enter the other posterior horn. 

The direct cerebellar tract commences in 
Clarke’s columns, its fibres being prolonga- 
tions of the ganglion cells in these columns. 
Whether this is its only origin and whether 
the direct cerebellar tract is the only pro- 
{ longation of the columns of Clarke is not known. This tract passes 
I through the restiform body to the cerebellum. 

Gowers’s tract! is probably also a crossed sensory conducting tract of 
| the second order ; its origin is not yet definitely settled ; Bechterew thinks 
| that it arises from cells of the gray matter between the anterior and pos- 
i terior horns. 
| Tn addition to the motor cells of the anterior horns from which the 
anterior roots arise and the cells of the posterior horns which carry the 

sensory impulses from the fibres of the posterior roots, the gray matter 
contains numerons ganglion cells which are called conmiseural cells and 
column cells. The processes of the commissural cells pass through the 





1 Edinger culls this the ventral cerebellospinal fasciculus, and the direet cerebellar 
tract he calls the dorsal corebelloxpinal fasciculus. It is improbable that fibres pass 
contrifugally from the cerebellum into the spinal cord, 


















‘Schemeofthe elements involved in the spi- A sensory root-fibre, sw, gives off a collat- 
connected 


nal reflexes, A sensory roobflbre, a, emi, sc, which acts upon a column cell, «, and 
‘with acell of the spinal ganglion, ap, divides into through the collateralsof the fork-like dividing 
anascending branch, ath, and adescending one, nerve processes of It, 6 excites a number of 
wt. Both of these give off collaterals, x, which motor cells, m. (After KOlliker,) 

‘act upon the motor cells, ms mu, motor root, 

(Mter Kiélliker.) 

brushes in the muscle; the second (an indirect, or nenron of the second 
order) extends from the cells in the motor part of the cortex to the end 
brushes in the anterior horn. Waldeyer calls the central an archineu- 
ron; the peripheral, a feleneuron. The sensory path consists of at least 
two, perhaps more, neurons. Fig. 57 shows the thick net-work of the 
large medullated fibres in the anterior horn. 

In every segment of the spinal cord centres for certain muscular 
groups, and reflew centres for the reflex movements in them, are found. 
Probably they are the same complex of ganglion cells which are called 
into action by the conduction of motor impulses which have descended 
the pyramidal tracts to the anterior roots, and are also brought into play 
in the transmission of reflex movements, There is also an inhibition of 
reflex movements. 

When the skin reflexes are called into action the following route is 
followed. The excitation enters the posterior root, reaches the gray 


a 
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vations seem to show that in total seetion of the spinal cord at any height 
reflex evacuation of the bladder and rectum may be absent. Paralysis 
of the detrusor produces retention of the urine (ischuria), The bladder 
is enormously distended until finally the urine drips away mechanically 
{ischuria paradoxa). Retention of the urine may also be caused by 
spasm of the sphincter,—i.e., through inability voluntarily to relax the 
sphincter, Retention of urine by reason of spasm of the sphincter is a 
‘common occurrence after a total dissolution of continuity above the vesico- 
spinal centre. Retention and incontinence may also result when the 
sensory paths alone are diseased. 

The evacuation of the rectum is caused by a similar mechanism, 
Tneontinentia alyi results from disturbance of the sphincter centre. Hard 
feces, by reason of the elasticity of the os, may be retained. If the con- 
ducting paths to the brain are broken, the will loses its influence upon 
theexternal anal sphincter, though reflex contraction is still possible, and 
may even be increased. By inserting the finger into the anus, we may 
feel the reflex contraction and prove that the disease existe above the 
centre, If conduction be totally destroyed, however, this reflex may be 
absent. The will has no influence upon the rectal muscles which pro- 
dace defecation, though it may aid efforts of defecation by contracting 
the abdominal muscles. 


SECONDARY DEGENERATION. 

The motor paths represented by the direct and crossed pyramidal 
tracts have their trophic centre in the cerebral cortex, in the ganglion 
cells of the motor zone, the fibres which run in these tracts being direct 
prolongations of these cells. The cells of the motor cortical area form 
therefore with the fibres of the pyramidal tracts a nerve unit. Separate 
these fibres from the cell and they become useless and atrophy. 

Every disease-process, therefore, which disturbs motor conductivity at 
any place produces a degeneration of the section that is no longer in 
connection with its trophic centre, a descending degeneration (Tiirck). 
A degeneration of the motor path in the brain, the pons, or the medulla 
produces, therefore, an atrophy of the corresponding direct and crossed 
pyramidal tracts (Fig. 60; compare also Fig. 61). If the break takes 
place in the spinal cord, which occurs in injuries or diseases which dis- 
turb the cord at certain heights (transverse myelitis, compression of the 
spinal cord, ete.), we find a degeneration of the pyramidal tracts below 
the seat of the lesion. The direct pyramidal tracts take part in the de- 
generation only when the disease attacks the upper part of the cord, as 
this tract normally descends only to the middle or lower dorsal cord. 
Fig. 60 shows a degeneration confined to the crossed pyramidal tract. 
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cending one, as these arise in ganglion cells which are found in the spinal 
ganglia, in Clarke's columns (and also in the posterior horns?), and here 
ron upward in a centripetal direction. 

A section of the cord ata certain height, or a disease acting similarly, 
produces the following alterations above the lesion. Just above the 
lesion the whole posterior column is degenerated, as is also the direct 
cerebellar tract, and generally the antero-lateral fasciculus. The degener- 
ation of Burdach’s column soon disappears, however, as we pass upward, 


Fio. 64. 





Dorsal cord twenty years after ampatation of tho left leg. Retrograde degeneration. 


as this tract rebuilds itself at every new height from the entering posterior 
roots. In the cervical cord we find, therefore, only a degeneration of 
Goll’s tract, of the direct cerebellar tract, and of Gowers’s bundle 
(Fig. 62), 


A dosconding degenerution of the posterior cords has boon noticed, which, however, 
proceeds only a short distance in two small, comma-chaped areas (Schultze). (It is 
probably the descending branch of the sensory roots which we «poke of on page 104.) 
‘The same may be truo for Flechsig’s oval field, which lies near the posterior septum. 


An ascending degeneration is also observed after section of the poste- 
rior roots and diseases of the same, The experiments of Schiefferdecker, 
Kahler, Singer, Manger, ete., teach that the posterior tracts are the di- 
rect prolongations of the posterior roots, It has been assumed that de- 
scending degeneration of the motor tracts is shown clinically by a spastic 
symptom complex. Even if this is generally observed when on post- 
mortem examination a secondary descending degeneration is found to be 
present, it is still improbable that it is a direct result of this anatomical 
alteration. 
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glion cells of the nucleus belonging to “it atrophy after the nerve-seetion, because the 
stimulations necessary to its exixtenco—the sensory and central volitional impulees—do 
not reach it any longer (Marinesco-Goldscheider), and the transmission of excitation 
by the ganglion colls is hindered (Lenhossek), This is all, however, purely hypo- 
thetical. In harmony with the above, after section and other lesions of sensory nerves 
alterations of the cells of spinal ganglia have been found (Lugare), and it has been 
shown that under certain conditions the “réaction A distance” is transmitted to the pos 
terior roots and their prolonga- 

Fro. 67. tions, the posterior tracts (Redlich, 

AL Darkachewitsch ). 

Nissl’s method appears to 
show, then, that a lesion of any 
partof » neuron may cause a de- 
generation of the whole neuron. 
But caution is necessary in aceept- 
ing new conclusions, as the altera- 
tons do not seem to be permanent, 
and Nissl’s bodies do not seem to 
be important elements of a cell. 

Nissl’s method has enabled ua 
to study the disenses of the cells 
caused by poisoning, anemia, cle~ 
vation of temperature, etc. Mari- 
nesco believes that these primary 
cellular changes are achromato- 
philous, and the above-mentioned 
secondary dogenerations chromato- 
Normal nerve-cell. Nissil’sstatn. (After Marinesco- —_philous. 

Raymond.) 





n SPINAL LOCALIZATION, 

Tn spinal localization it 
is necessary to know aceu- 
rately the different motor and 
sensory functions which each 
segment of the spinal cord 
governs, 


4 Our knowledge, not yet 


Disease of the cell after section of th complete, is based for the 
(Chromatolyss and nyeloardistaenuenty = gteater part upon observa- 
tions of Ross, Thorburn, 


Starr, Sherrington, Mills, Bruns, Kocher, Chipault, Démoulin, and 
myself. 

Tt should be remembered not only that a nerve obtains its fibres from 
more than one root, but also that the motor fibres which pass from the 
anterior horn to the muscles are distributed, asa rule, over more than one 
root. The radicular fibres for a muscle arise, then, it seems, not from a 
single segment of the cord, but those adjacent have also a certain part in 
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anticus major, and the pectoralis major (probably only the clavicular 
portion). f 


‘The nuclear areas for the extensor of the hand and the extensor 
communis digitorum are found in the sixth and especially the seventh 
cervieal segments. The sixth also sends fibres to the pronators and the 


‘The fibres for the long extensor of the hand and the fingers arise in 
the seventh cervical segment. This also contains the innervation centres 
for the latissimus dorsi, teres major, triceps, and perhaps also the flexor 
of the hand. The extensor nuclei, however, lie above those for the 
flexors, and the supinator nuclei probably above those for the pronators. 

The flexors of the fingers are mostly innervated from the eighth 
cervical segment, also the small muscles of the hand and the extensor 
pollicis brevis and longus. 

The first dorsal segment takes part in the innervation of the small 
muscles of the hand, and here is also the origin of the oculo-pupillary 
fibres of the sympathetic. (Dastre and Morat believe that the eighth 
cervical and first two dorsal roots contain vasodilatory fibres for the face.) 

Innervation of the Skin—The second, third, and fourth posterior 
cervical roots innervate the skin of the head, nucha, neck, and upper part 
of the breast, as far as the second intercostal space, with sensory fibres, 

The fifth innervates the shoulders over the deltoid downward from 
the joint, also the laterak areas of the upper and lower arm to the styloid 
process of the radius. 

The eighth cervical and the first dorsal innervate the skin of the 
inner side of the upper and lower arm and the ulnar area of the hand 


“and fingers. It is denied by some that its branches spread over the upper 


arm, The rest of the arm is supplied by the sixth and seventh cervical. 

Kocher believes that the sixth cervical alone innervates the radial 
and median areas of the hand. 

The motor branches of the second to the seventh dorsal nerves inner- 
vate the corresponding intercostal muscles, the levatores costarum, the 
triangularis sterni, and the upper part of the rectus abdominis; the 
eighth to the twelfth, all the abdominal muscles, excluding the inter- 
costal muscles. The dorsal cord innervates with motor fibres the back 
also, with the exception of the shoulder, which is supplied by the cervical. 

‘The sensory innervation of the dorsal nerves is eonfined to the region 
extending from the second intercostal to the symphysis, and behind to 
the gluteal region. It extends downward, therefore, much farther than 
the coutse of its chief branches. This shows, as Sherrington first ob- 
served, that every nerve innervates an area which extends upward 
and downward into the region of the neighboring nerves. The sensory 
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areas on the skin corresponding to the dorsal segments do not run 
parallel to the ribs and intercostal nerves, but horizontally forward and 
backward. Therefore the upper border of a sensory area lies three or 
four spinal processes further down than the exit of its nerve from the 
spinal canal. 

Concerning the innervation areas of the lumbar and sacral roots our 
knowledge is not so accurate. 


Fig. 69. Fig. 70. 








Showing the regions innervated by the different spinal roots or the corresponding segment of 
the cord. It should be remembered that the limits are not in reality so sharply defined, but extend 
into one another. (Alter Kocher, with some modifications from other authors.) 


The first lumbar segment partly innervates the abdominal muscles 
and also the iliopsoas. 

The second and third contain the trophic centres for the cremaster 
and the flexors and the adductors of the upper thigh, probably also for 
the sartorius. 

The third and fourth contain centres for the extensors and adduc- 
tors of the thigh, the abductors (?), and the extensor cruris quadriceps, 
probably also the tibialis anticus. 
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‘The fifth lumbar and the first sacral, for the flexors of the knee, the 
gluteal muscles (also, probably, the pyriformis, obturator internus, and 
gemelli), and the long extensor of the foot and toes; which, however, 
is also innervated by the first sacral. 

The first and second eacral segments give origin also to the fibres for 
the muscles of the calf of the leg and for the small muscles of the foot, 

The perineal muscles, the bladder, and the rectum are innervated by 
the third and fourth, 

The fifth sacral and the coccygeal innervate the levator ani, 

Figures 69 and 70 will convey much knowledge concerning the in- 
nervation of the skin, It must be remembered, however, that the limits 
are not in reality so sharply defined, but that the arcas overlap one 
another so that every region is innervated by more than one root, and 
that individual variations occur. 

The third and fourth sacral roots contain the sensory fibres for the 
perineal region, the anus and its surroundings, and the mucous mem- 
brane of the bladder, as well as for a small strip of skin on the pos- 
terior and inner surfaces of the thigh. Sherrington calls this part of the 
skin the genital flap, or sexual skin. 

The conus medullaris contains the motor centres for the bladder and 
anus in its lower part, at about the place of origin of the fourth sacral 
nerve, while the corresponding sensory area lies higher (?). The erection 
reflex is supposed to be in the second sacral segment, while the ejacula- 
tion centre lies deeper. (Kocher, Schlesinger.) In diseases of the conus, 
notwithstanding anesthesia of the scrotal skin, the scrotum is very sensi- 
tive, the cremasteric reflex being also intact. 

The sexnal desire and the ability for erection may be intact, notwith- 
standing the failure to ejaculate semen. 

The abdominal reflex comes from the eighth to the twelfth dorsal 
roots, the cremasteric reflex through the first and second lumbar roots. 
The reflex-are for the knee-jerk is in the second, third, and fourth lumbar 
segments and their roots. The Achilles tendon reflex is innervated 
from the fifth lumbar and first sacral roots; the plantar reflex from the 
first and second sacral roots. These data are not absolutely and posi- 


. tively proved, however. 


Tt has been attempted (Kaiser, Collins, Hammond) to ascertain the position and 
extent of the different spinal nuclei by anatomical examinations, These examinations 
appear to show that the median nucleus of the anterior gray matter of the dormal cord 
innervates the muscles of the back. .A phrenic nucleus and a nucleus for the quadratus 
femoris have also been separated, though these rewults are too uncertain to deserve 
further consideration here. Sano hus lately made special investigations in this direction, 
using Nissl's method. Tis results also have not been confirmed, 
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posite the twelfth ; the fifth lumbar and first sacral between the twelfth 
dorsal and first lumbar ; the other saeral nerves opposite the first lumbar 
vertebra and the interartioular cartilage between the first and second. 





Showing the sensory relationship in Hrown- 
Séquard's jaralysls, CSG and CSD, sensory con- 
dueting-tracts of the right and left side; 5, 5 
posterior roots of the left side; 2, Z*, posterior 
roots of the right side. ‘The incision between 2* 
and 7 represents the unilateral lesion, The ance 
thesia affects the roots of the left {de (5, 8, 8} 
entering the cord below the lesion, the root Z* of 
the right side which enters the lesion directly, 
and hyperesthesia develops in the region inner. 
‘vated by Z' and 2 of the right and $ of the left 
side, (After Brissaud.) 


duced because the direct pyramidal 


‘The whole lumbar and sacral cord 
corresponds to the part of the 
spinal canal between the eleventh 
dorsal and first lumbar inclusive. 

The nerves from their origin 
to their place of exit descend more 
or less along the cord, and through 
this the roots of a segment over- 
ride a greater or lesser number of 
the roots arising below it. This 
is especially true of the lumbar 
roots, 


UNILATERAL LESIONS OF THE 
SPINAL CORD; BROWN-SE- 
QUARD’S PARALYSIS. 


Brown-Séquard showed ex- 
perimentally what symptoms a 
unilateral lesion of the cord pro- 
duces. They are as follows : 

Paralysis on the same side, 
anesthesia wpon the opposite side. 
The anesthesia is an incomplete 
one, as the musenlar sense is left 
intact, though decreased or lost on 
the paralyzed side. We find on 
the paralyzed side a hyperesthesia 
especially to pain, and also gener- 
ally an increase of temperature of 
about 0.5° to1.0°C. The bladder 
and rectal functions may be dis- 
turbed, but this is no constant sign. 

‘The reasons for such symptoms 
are supposed to be the following : 
Paralysis of the same side is pro- 

tract which is chiefly in question 


here is a direct tract in the spinal cord. ‘The sensory tracts are supposed 
to decussate immediately after their entrance into the spinal cord, the 
fibres conducting the muscular sense being the only ones not doing so. 
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whether this decussation occurs in the anterior or the posterior commis- 
sure, Though the gray matter in general merely transmits the sensory , 
fibres as they enter the cord at the affected area, the antero-lateral column 
of the dorsal cord contains all the conducting paths for pain and tem- 
perature sense of the legs of the opposite side. 

‘The conducting-paths for tactile sensation, for the most part, seem to 
pass up the posterior tracts without decussation, This should produce 
in unilateral lesions tactile anesthesia of the same side. Clinically, how- 
ever, this is not the case. A satisfactory reason for the hyperesthesia of 
the paralyzed side is not known, notwithstanding the studies of Enderlen, 
Raymond, ete, 

Pathology teaches us that it is especially in cases of stab wounds of 
the cord that Brown-Séquard’s symptoms are found. Hemorrhages also 
may cause them, as well as tumors, spinal lues, rarely myelitis and 
sclerosis. The symptom-complex generally is incomplete, the paralysis 
being more marked in one leg and the anesthesia in the other. It is 
the rule that signs of a diffuse lesion (paraplegia or parparesis) precede 
the development of this symptom-complex, especially when due to 
traumatisms. 

‘The prognosis of unilateral lesions of traumatic origin is good, inas- 
much as a partial if not a complete retrogression of symptoms occurs. 


THE ARTERIES OF THE SPINAL CORD, 


‘The arteries which nourish the cord arise from the spinal, intercostal, 
lumbar, and sacral arteries. The spinal arteries come from the vertebral, 
there being two anterior ones, which generally unite, and two posterior 
ones. The spinal arteries run along the anterior and posterior surfaces 
of the cord and everywhere give off small branches. The branches 
from the intercostal, lumbar, and sacral arteries run alongside the spinal 
roots and communicate with the vessels from the spinal arteries. This 
produces the so-called arterial chains, the tractus arteriosi, an anterior 
and two lateral ones. The branches pass partly from the floor of the 
anterior fissure to the central part of the cord—these supply the gray 
matter, with the exception of a large part of the posterior horns—and 
partly from the periphery to the white matter and the posterior horns, 
The anterior tract gives off branches at all heights, which pass as arteries 
sulci into the spinal cord and reach to the anterior commissure. Here 
it divides (Adamkiewiez) or bends undivided (Kadyi) right or left as 
the arteria suleo-commissuralis, enters the anterior horn, and supplies the 
greater part of this and a small area of the surrounding white matter, 
One branch reaches Clarke's columns. 

Tn addition to these central arteries we have the vasocorona, which 
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T know of two patients in whom the disease occurred in middle age, 
though neither case gave a history of syphilitic infection, whose fathers, 
however (one was a tabetic), had had syphilis. Erb and Fournier have 
noticed the same. Tabetie individuals rarely show any syphilitic symp- 
toms. In women even a history of infection is often wanting. We do 
not know any other cause. Hereditary influence may predispose towards 
it, and exposure to cold, over-exertion, tranmata, sexual excesses, aleohol- 
ism, ete., may assist as causes. 

Symptomatology.—There are varied and manifold phenomena and 
symptom-complexes, though there are a number of symptoms which 
occur in almost all cases. In the early stages these often form the only 
signs, and in later ones they are the surest indications for diagnosis. 

‘The first stage is characterized particularly by the following symp- 
toms : - 

(1) Westphal’s sign,—i.e., absent knee reflexes;—(2) Argyll-Robert- 
son pupil, (8) lancinating pains, (4) analgesia. 

'* sign may occur years before all other symptoms, and is 
rarely absent at the beginuing. It may be present in only one knee. 

The Argyll-Robertson pupil is the next important symptom. It may 
be the only indication of future tabes, but generally is not so constant a 
symptom as that of Westphal. It may be present only in one eye, and 
is often preceded by a sluggish or weakly-reacting pupil. The contrac- 
tion of the pupil resulting from convergence generally remains normal, 
notwithstanding existing pupillary rigidity, though there are exceptions. 

The laneinating pain is a subjective symptom, and hence diagnos- 
tically is not as important as the two preceding ones, The pains are 
very severe, are paroxysmal, and are lightning-like in character. The 
intervals without pains may last days, weeks, or months, The attacks 
may be so short that only upon inquiry does the patient remember about 
them, and may persist for days or weeks, but generally last only a few 
hours. They occur especially in the lower extremity, but may manifest 
themselves anywhere, may extend over a large surface or only for a short 
distance, and may take any direction. Occasionally the pain invades a 
circumscribed area of the skin, and seems to bore its way in from there, 
The skin on this spot may be so hyperesthetic that even the bedelothes 
cause pain when they touch it. Im later stages we may also often find 
dull, long-drawn-out, boring pains. We often find a girdle pain ; some- 
times a painful sensation in the anus, as if a stick had been foreed into 
it. These lancinating pains are a regular symptom, are rarely absent, 
and may precede the graver symptoms by from ten to twenty-five years, 

The analgesia is generally found in the lower extremities. While 
the general sensibility is unimpaired, we find that prickings with a needle 
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noticeable in walking, or vice versa. Slight degrees are detected by the 
heel coming down with a stamp. 

‘The upper extremity may be the first attacked, The finer, compli- 
cated movements of the hands are executed with difficulty, as buttoning 
of the clothes, writing, ete. 

A peculiar phenomenon often occurs in. connection with the ataxia, 
especially in the arms, The patient cannot keep them quiet, even if 
they are supported. He moves his fingers involuntarily, or the hand 
may be lifted or the whole arm may be elevated to a vertical position 
without the patient being aware of it (spontaneous movements). 

The facial and glossal muscles are rarely involved, Ataxia is not 
an early symptom of tabes; it is developed only after many other symp- 
toms have appeared, There occurs at the same time an atony of the 
muscular system which causes an abnormal freedom of passive moye- 
ments, 

‘The symptoms which follow may occur at any stage of the disease, 
The most common and important will be first discussed. 

We have already spoken of the pains. Paresthesias of the most 
varied types form an almost constant symptom: a feeling of formication, 
numbness, etc., especially a sensation as if the patient were walking ou 
rubber or felt, or as if the pelvis were bound by a rope ora hoop. He 
often complains of an intense coldness, particularly in his legs. The 
paresthesia generally is not found in a certain nerve-zone in the lower 
extremities ; in the arms, however, it generally attacks the skin supplied 
by the ulnar nerve first, especially the fourth and fifth fingers. 

The analgesia already spoken of seems to be the earliest objective 
symptom of disordered sensibility. More rarely a hyperesthesia occurs 
first, so that the slightest touch—especially in the gluteal region—pro- 
duces marked pain. In the later stages, rarely in the first, we find 
decreased tactile sensation as well as decrease of the muscular and press- 
ure senses. The tactile anesthesia, according to Hitzig and Liihr, first 
attacks the gluteal region, the region of the middle dorsal nerves, The 
stereogenctic sense is rarely involved, except in the last stage. 

The sensory disturbances may inyolve one or both legs or other 
regions at the same time; but generally only small circumscribed areas 
are attacked, We often find delayed sensation in which pain may be 
detected only after from two to five seconds. Naunyn and Remak have 
described a so-called double impression, in which a needle-prick at first 
merely produces a feeling of touch, and only after a certain interyal is 
pain noticed, Once I observed that a single needle-prick produced a 
feeling as if the skin had been pricked in two places. Occasionally we 
find that at the place where mere pricking of the skin does not produce 
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in the early stages, the knee-joint being most commonly affected. They 
occur suddenly ; the joint swells and edema supervenes, The accumula- 
tion of fluid may be considerable.' 

No pain, reddening, or fever occurs, ‘The joint is rapidly destroyed, 


Fig, 74, 





Tabetic foot, Geny inversum fn tabetic arthropathy. 


and this, with the loss of contraction of the capsule, produces a condition 
similar to a Juxation or a subluxation (Figs. 74 to 77). At the same 
time new bone is rapidly formed, and the formation of exerescences and 
free bodies increases the volume of the joint, This course is similar to 
that of arthritis, except that its manner of development and the absence 
of pain differentiate it from the latter. The hip-joint may also become 
involved (Fig. 79). The shoulder-joint (Fig. 78) and elbow-joint, the 
ribs, and the ankle-joint are rarely attacked. Arthropathy of the foot 
may produce the curious deformity called (by Charcot and Féré) pied 
tabétique (Fig. 74). T observed a spontaneous fracture of the thigh in 
two of my cases. Arthropathy and fracture often occur together (Rotter). 

Other trophic disorders are,— 

1. Malum perforans, or perforating ulcer,—a round ulcer, developing 
generally on the plantar surface of the foot, especially on the ball of the 
great toe, which usally bores inward, and which resists most thera- 
peutic measures. There is also a milder form, 2. Spontancous gangrene 
(Joffrey, Pitres) has been observed in isolated cases. Many nutritional 
disturbances of the skin and nails, including the spontancous falling out 
of the latter, have been described, 

Hemihyperidrosis nnilateralis, suggillation, herpes, and other exan- 
thems may occur, 


17 have alto noticed and deseribod accumulations of blood in the joints. The 
French writers (Briseud, Oharcot-Dufour) described this phenomenon afterwards 
ender the name  Eémarthrose tabétique.'' 

9 
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Fra. 76. 


Fra. 78. 





Gena inversum in tabytic arthropathy of the  ‘Tabetio arthropathy of the left shoulder 
left kneo-joint (Swelling in the neighboring teucs Jott, . 
also.) 





Deformity resulting from tabetic arthropathy of the kmee- _Arthropathy of the hipjoint, (Own observa: 
joint. (After Westphal.) Von and after Sonnenberg.) 
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cells. Sometimes the disease-process ascends to the medulla oblongata 
and produces atrophy of the spinal trigeminal roots, and often of the soli- 
tary bundle (Figs. 85a and 85) and the posterior vagus nucleus; we 
never found the nucleus ambiguus diseased. Only rarely do other parts 
of the medulla oblongata, as the sensory trigeminal nucleus (Oppenheim), 
the motor (Raymond and Artaud), the nucleus of the auditory, and the 
hypoglossal nucleus (Raymond-Artaud, Koch-Maric) degenerate. In 


Fro, 844, 





Ragitta! section through the spinal gan- (Compare with Fig. fla.) Atrophy of the 
glion with the posterior and anterior roots posterior root and of tho spinal ganglion im 
‘and efferent nerves. (Welgert’s stain.) tubes dorsalis. A.W, posterior root. (Welgert’s 

stain.) 


some cases the atrophy occurred in the nucleus of the nerves of the eye- 
muscles, 

The optic nerve becomes involved more frequently than the other 
cranial nerves. Gray degeneration of the optic nerves is often observed. 
The nerves of the ocular museles may also become atrophied without 
their nuclei being affected. The same holds true for the vagus and recur- 
rent laryngeal. A lingual hemiatrophy can also be of neuritic origin 
(Obersteiner, Cassirer, and Schiff). 

Fig. 866 shows a degeneration of the Gasserian ganglion, the cells 
and fibres being involved. This discovery is important, because the 
Gasserian ganglion is the origin of the spinal trigeminal root. 
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to be noted that atrophy of the sensory nerves of the 
by Westphal, has been thoroughly studied by Dejerine, 


Fig. 85). 





Part of @ cross-section through the medulla 
oblongata at the height of the twelfth and tenth 
nerves, Atrophy of the solitary fasciculus X and 
‘of the spinal trigeminal rootal, ‘Ttes dorsalis, 
(Weigurt's stain.) 


Pia. 866. 






ai 


Qaseerian ganglion. Section through the atrophic Gasserian gan- 
with oumie acid. glion in tales dorsalis, 


‘and myself, and lately by Gumpertz, from pieces of skin 
living patients. The sensory nerves of the skin of the lower 


pecially involved 
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What part this plays in the symptomatology, whether it is primary 
or secondary, we do not know. 

‘The observations of Dejerine have shown that a neuritis of the pe- 
ripheral nerves may produce a symptom-complex very similar to that 
of tabes dorsalis (peripheral neuro-tabes), 

The point of origin of tabes dorsalis has been cought for at different 
places, Two views held to-day are 
worthy of notice. ‘The first was estab- 
lished by Marie, and modified by my- 
self asa result of my observations, and 
may be formulated thus: The exciting 
cause of tabes acts upon the spinal wan- 
glia and their homologues, and injures 
~ them without altering them strueturally. 
This is sufficient to cause atrophy of 
the sensory fibres of the spinal eord, 

eee 3 of the medulla, and of the periphery, 
eens nerve on cressee which come from the ganglia, This 
"Ocoee atrophy gradually ascends—i.,, towards 

the ganglion cells—ontil their fibres are also involved. 

The second hypothesis also accepts an exogenous origin for tabes, and 
supposes it to commence in the posterior roots. Obersteiner and Redlich 
have noticed that the pgsterior roots decrease in size as they pass through 
the pia mater, and conclude that every meningeal affection which pro- 
duces thickening and shrivelling will injure the roots and cause them to 
atrophy. Many facts, however, contradict this view. Meningitis is not 
always found, it does not explain the involvement of the cranial nerves, 
ete, Recent discoveries, which show that diseases of the peripheral 
nerves may evoke diseases of the spinal ganglia, and even of the poste- 
rior roots and tracts, bring up anew the possibility of a peripheral origin 
for tabes. 

Course and Prognosis.—A chronic discase. Its duration averages 
ten years; but it may last twenty to twenty-five years, and even longer. 
Tf the ataxia and bladder disturbance develop early and decrease quickly 
in intensity, death may ensue ina few years, When optic atrophy is an 
early symptom, we may expect the disease to last a long time, In the 

' final stage the patient is bed-ridden, The emaciation becomes extreme, 
The movements of the legs, by reason of the general weakness, the long- 
continued inactivity, and the secondary alterations, are very limited. A 
real paraplegia, however, rarely occurs. The patient dies from maras- 
mus, cystitis, and pyelonephritis, infection resulting from decubitus or 
from any interenrrent disease, 
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among others, however, warmly recommends them, and claims excellent 
cate Tn those cases in which there is a positive history of syphilis, 
or in which the treatment was incomplete, or in which we find syphilitic 
symptoms, or in which the disease is atypical, so that the possibility of 
syphilis of the spinal cord cannot be excluded, by all means use mercury, 
Erb had one patient to whom he had given four thousand grams of un- 
guentum hydrargyri without any bad results, He recommends repeated 
treatments, each lasting a short time, and in the intervals using elec- 
tricity, baths, and tonics (especially strychnine). The lancinating pains 
are especially important to treat. Combat them with wet-packs, chloro- 
form liniments, dry cups, the faradie brush, and the static breeze. Gen- 
erally, however, these methods do not achieve any good results, and we 
find it necessary to use drugs: sodium salicylate, antipyrin, antifebrin, 
phenacetin, and analgen. Morphine should be the last resort. 
~ ‘The attacks of vomiting are, as a rule, not prevented by any drugs, 
though morphine and cerium oxalate may be tried, and will often do a 
great deal of good. The chief indication is to strengthen the patient 
between the attacks, so that he may be able to compensate for the loss of 
strength during them. Charcot advises the use of the Paquelin cautery. 
Applications of cocaine are to be used for the laryngeal crises. Frenkel’s 
method is the best to counteract the ataxia. For the joint-diseases an 
orthopedo-mechanical treatment — rarely puncture or arthrectomy — is 
advisable. Bloody operations are abhorred by most surgeons in such 
eases As a prophylactic procedure the energetic treatment of the syphilis 
is the best one, though this is not always a certain method, 


SPASTIC SPINAL PARALYSIS (LATERAL SCLEROSIS). 

This 1s clinically a well-defined disease, but its pathological anatomy 
is not well understood. We owe our knowledge of it almost entirely to 
Erb and Chareot. This disease is observed in both children and adults, 
We will discuss first the form seen in the latter. 

It is a chromic disease and attacks the lower limbs first. The symp- 
toms at first are very slight. In protracted walking the patient tires 
soon and notices a feeling of tension and stiffness in the legs, “ as if his 
tendons were too short.” This is especially noticeable in complicated, 
difficult, and rapid movements of the legs, as in dancing, skating, hill- 
climbing, ete., and, as a rule, it attacks one leg more than the other, 
The weakness and stiffness increase slowly until observers also notice 
the motor disturbance, The first symptom found at this stage is the 
inereased knee refleres. At the same time, or soon thereafter, a rigidity 
is noticed with foreed passive movements, as well as a motor weakness, 
which is very slight at first. The latter may, it is true, be absent a 





- 
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and so do not show simply a lateral sclerosis, but a complicated disease, 
in which, among other lesions, the crossed pyramidal tracts are found 
affected. But in some cases (those of Minkowski, Striimpell, and expe- 
~ OS adap pageant and these cases almost 
in themselves the opinion that there is a primary isolated lateral 
edna aay a ke tsee bok ope ewan 
a, tracts, for a long time. 
Striimpell has made us conversant with an hereditary familial type of 
Bite ipl paraite Tt is found in the male members, is inherited, 
and commences between the twentieth and thirtieth years with a purely 
spastic disorder of movement of the legs, and results, as a rule, after 
many years in a real spastic paresis and paraplegia. The muscles of the 
arms, lips, and tongue are involved later and more rarely. It may last 
thirty to forty years, and in the last stage sensory disturbances, espe- 
cially of the temperature sense, and slight weakness of the bladder are 
noticed. This makes it diverge from the symptom-complex of pure 
spastic spinal paralysis; and this difference showed itself anatomically 
in the one case examined, in that Gowers’s tract and the direct cerebellar 
tract were degenerated in addition to the pyramidal tracts. This is, then, 
strictly speaking, probably a systemic disease, not a lateral sclerosis. 
Further, we must add that many of the hereditary and family spastic 
paralyses are accompanied by disease of the brain (see Little’s Disease). 

As already remarked, be guarded in diagnosing spastic paralysis. It 
may be the residuum of a myelitis or of a pressure myelitis. Compres- 
sion of the spinal cord, as by tumors or meningeal or spinal-cord dis- 
eases, presents other symptoms,—deformity, hyperesthesia of the verte- 
bral column, girdle-sensation, sensory disturbance or weakness of the 
bladder, ete., though the spastic paraparesis may be the first symptom of 
the compression. ‘To distinguish it from multiple sclerosis, we must 
refer you to the discussion of that disease. Look for cerebral symptoms. 
Tf changes in the optic nerves are found ophthalmoseopically, all doubt 
is at rest, The detection of degenerative atrophy (first in the small 
muscles of the hand) guards against all confusion of amyotrophic with 
pure lateral sclerosis. 

Hysteria may produce a Spastic paralysis of the legs ; but it is always 
acute and js a result of psychical exeitement or an attack of spasm. The 
contracture possesses also all the characteristics of an hysterical one. Tn 
addition, other hysterical symptoms will be found. Cases of hystero- 
neurasthenia in which we find only weakness of the legs and increased 
knee reflexes are difficult to diagnose. False patellar and ankle clonus 
in sueh cases may also be found, often not distinguishable from the true. 
Tn these cases, however, the rigidity is absent; the paresis does not 
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be more marked than theother. The knee-jerk is always increased. In 
sitting the rigidity and the spasm of the extensors may be so great that 
the leg cannot be completely flexed, but sways in the air, Occasionally 
it may be impossible for the child to sit. The motor system is alone 
involved, The arms may or may not be affected. If they are, their 


Fro. 88. Fia. 90. 





ple spinal palsy of childhood: Gait in simple spinal paley of childhood. 
{Attor Seeliganler) (After Seeliign tiller.) 





position is peculiar. The upper arm is adducted, the lower arm flexed, 
the hand flexed or extended, at times pronated and the fingers flexed. 
Tt varies in different cases, but there is always something forced about 
it. Passive movements are difficult to execute. The tendon reflexes are 
increased. The movements are slow, awkward, and weakened. These 
pure types of spastic paresis of the lower or all four extremities corre- 
spond to spastic spinal paralysis and give a basis to the view that there 
exists an angenesis, a developmental inhibition of the spinal midal 
tracts, or a degeneration of them. Often, howev ver, we find a symp- 
toms which make us think of a cerebral origin to the disease. (See 
chapter on Cerebral Palsies of Childhood.) These are,— 

1. Strabismus.—Concomitant “ eross-eye” due to refractive anomalies 
or to a spastic condition of certain ocular muscles. 

2. Speech Disturbances.—The muscular rigidity may attack the mus- 
cles of articulation and produce difficult and indistinct speech. Tt may, 
however, resemble that observed in bulbar lesions and be accompanied 
by difficult deglutition. 

5. Psychical Disorders—The loss of intelligence may amount to 
idiocy. 
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1. The symptom-complex of “spastic spinal paralysis” combined 
with ataxia, lancinating pains, bladder atony, pupillary rigidity, or other 
tabetic symptoms. 

2. The symptom-complex of tabes, in which from the beginning 
motor weakness is combined with the ataxia. 

Tt is particularly characteristic for the second condition to be de- 
veloped upon the first. The disease is not always recognizable during 
the life of the patient. If the degeneration of the posterior cord is a 
slight one, it may simulate spastic spinal paralysis. More commonly it 
resembles myelitis. If we find lancinating pains and ataxia as promi- 
nent symptoms in a disease which otherwise resembles myelitis, we must 
immediately think of a combined sclerosis of the cord. If pupillary 
rigidity occurs in addition, regard the condition as certain (Oppenheim), 
Mayer has observed bulbar symptoms. 

Maltiple sclerosis and spinal or cerebrospinal ues must also be differ- 
entiated, The partial optic atrophy and the speech disturbance of mul- 
tiple sclerosis are, however, quite different ; but nystagmus and tremor 
similar to that of multiple sclerosis have been observed, See the chap- 
ter on spinal syphilis for the differential diagnosis between it and com- 
ined systemic disease. 

Concerning the etiology nothing certain is known. A  eongenital 
predisposition producing some motor weakness and slight resistance of 
certain tracts or neurons to 
injury is a factor in some 
cases. Syphilis plays. minor 
part. Anemia and spinal 
concussion are given a8 
causes, as are also the ca- 
chexias. Lichtheim, Nonne, 
Minnich, y. Noorden, ete., 
have seen symptoms of tabes 
and of combined systemic 

B disease appear in pernicious 
perce ai ame ms 2st anemia, and. have shown the 
collection.) (Pal-carmine stain.) * presence of the corresponding 

spinal cord lesion, which 
they, however, do not regard as a systematic one, These authors believe 
it to be due to minute hemorrhages, probably arising from the vessels, 
which hemorrhages later unite, and thereby simulate a tract disease. Tt 
attacks the posterior cords, also the lateral tracts and, the rest of the 
white matter, The gray matter is also involved at times. Whether it 
is a sequel of severe (lethal) anemia, or whether both disorders are caused 


Fie. M4. 
< 387- 
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tabes,—and the gait is unsteady and swaying. Charcot designated the 
gait as démarche tabéto-cérébellcuse, because the uncertainty has some simi- 
larity to that of cerebellar incodrdination, In standing it is also very 
marked, not increasing, however, with closed eyes, The ataxia 

also in a relining position, not only with movements, but also in at- 
tempts to keep a certain position, as in sitting, ete. (static ataxia). It 
progresses slowly, and gradually embraces the upper extremities, and 
oceasionally the whole body. Active movements of the arms may at 
times excite ataxia and tremor simultaneously. 

A slight muscular weakness may accompany the ataxia, but it is 
never considerable or general; only in the later stages docs it reach a 
high degree, and may then be combined with contracture and atrophy. 
Tn most cases choreiform movements accompany the ataxia; at times 
also fibrillary twitchings in the different muscles, which are independent 
of the will. When the patient stands or walks we may observe a nod- 
ding and wabbling of the head. A distinction between the choreiform 
twitchings and the static ataxia is difficult to make. 

Although the knee reflexes are annulled carly, there is little or no 
sensory disturbance. Friedreich, however, showed that decreased sensi- 
bility may occur in the last stage. Crises and atony of the bladder 
never occur. 

Nystagmus and specch-disorders ave typical symptoms. The speech 
is slow, labored, indistinct, of irregular and mangled articulation ; some 
words or syllables are lengthened, others spoken sharply. Vertigo ocea- 
sionally occurs, Pupillary rigidity and paralysis of the ocular muscles 
do not belong to the symptom-complex of Friedreich’s disease, although 
they may occur, There is no disturbance of the memory; the intelli- 
gence is generally normal, Scoliosis often occurs. A pes equino-yarus 
with a marked hyperextension of the toes has been noticed in some 
eases (Fig. 95). One of my patients suffered with hypospadia and 
micrognathia, Other deformities may also occur, 

Tt is a very chronie disease and may last twenty to forty years, the 
locomotion being more and more affected until the patient is confined 
to his bed and death results from some intercurrent affection. The prog- 
nosis is bad. No case has ever been cured. 

Pathology.—The spinal cord is throughout smaller than normal ; we 
have also a combined disease of the posterior and lateral tracts (Schultze), 
a degeneration of Goll’s tract in foto, of Burdach’s almost entirely, and 
of the direct cerebellar, the crossed pyramidal (2), and of Clarke’s col- 
umns, in which we find not only atrophy of fibres, but also a degenera- 
tion of the ganglion cells. Gowers’s tract may likewise be involved. 

Recent observations (Menzel, Nonne, Auscher) show that atrophy 
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More rarely we find contractures in the upper limbs, the elaw-hand 
being the most common. 

Scoliosis and Jordosis may also result from the atrophy produced by 
the muscular paralysis. 

Looseness of the joints results when the muscles which support the 
joint become paralyzed. 

Pathdlogy.—The original lesion, first studied by Cornil, Prévost 
and Vulpian, Charcot and Joffroy, is an acuwe imflammation of the 
gray matter of the anterior horns. We find in a fresh cise hyperemia 
of the anterior horns, dilatation of the arteries with hypertrophy, per- 

Fin. 97. 





Shortening and atrophy of the rightleg. Pes equino-varus resulting from on acute anterior polio- 
myolitis In childhood. 

haps thrombosis, hemorrhage, and even leucocytosis. The round cells 
are especially heaped up around the vessels. (Figs. 99 and 100.) The 
nerve-fibres are swollen, the gariglion cells clouded, the nuclei indistinet, 
and the prolongations eitabiel This stage i mesial by atrophy of 
the cells and fibres in parts of the gray matter. Tt may in the early 
stage extend over the neighboring parts of the white substance, and de- 
ereases as the disease continues, Analogous alterations have been ob- 
served in the nuclei of the medulla oblongata (Medin, Redlich). Most 
of the observations are from later stages, since death rarely results early. 
Circumscribed atrophy of the anterior horns with decrease in size of the 
same is generally found. (Fig. 101.) 
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Fig. 98a. 





Radiographs of the lower extremities. Fig. 8a, in a case of spinal palsy of ehtldhood; Mg. 9%, 
Of & hormal individual with limb in sume pesition. (After Achard-Lévi.) 
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Maric sets up the hypothesis that infectious material (an infections 
embolus) reaches the anterior spinal artery and the commissural branch 
thereof which passes to the anterior horn, 

Differential Diagnosis,—Errors are eapecially liable to be made in 
the first stage, The fever, with pain (cansing impairment of motility), 


Fro. 90. 





‘Round-cel) proliferation tn the neighbor 
hood of the blood-vemels in acute anterior 
poliomyelitis. 





may make one think of acute rachitis, coxitis, osteomyelitis, syphilitic 
pseudoparalysis, ete, 

We can, however, always detect a muscular contraction when we try 
to produce passive movements, the little one endeavoring to hold his 
limb in the position in which least pain is experienced, The pain on 
pressure and in passive movements also indicates this disease. The 
electrical examination and the reflexes also help in the diagnosis. 

Tt is more difficult to distinguish acute anterior poliomyelitis from 
multiple neuritis, as the latter does occur in children, though rarely. (1) 
In multiple neuritis the disease progresses more slowly, taking days 
or weeks to reach its acme, while in acute anterior poliomyelitis it has 
reached its height from the beginning. (2) The fever lasts longer in 
multiple neuritis. (3) The pain on movement and other pains are more 
severe and of longer duration, and the nerves are swollen and more 
sensitive to touch. (4) Disorders of sensation are almost always found. 
with neuritis. (5) Edema is more often found with neuritis. (6) In- 
volvement of the cranial nerves in doubtful cases speaks more for multi- 
ple neuritis. In some cases of poliomyelitis the peripheral nerves may 
become affected, and spinal changes may also occur in polyneuritis, thus 
making diagnosis difficult, 
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Children who have had spinal palsy are predisposed to atrophic 
paralyses in later life. 

Treatment.—Seck to prevent the progress of the proceas. Absolute 
rest is imperatively demanded ; keep the bowels open, slightly bleed the 
child (leeches), and induce free perspiration, not with baths, but by the 
nse of hot drinks and warm, heavy blankets. Do not use an fee-bag. 
Salicylates may be given, also belladonna, in the initial stage. 

As a rule, however, the children only come under our treatment after 
the paralysis is complete and well defined. Then electrical and mechani- 
cal treatment is the right one. The children should, however, be kept 
in bed, and only be allowed to get up when movement does not increase 
the deformity, As soon as active movement has been reinstituted in a 
part of the affected muscles, strengthen them with electricity, massage, 
and gymnastics. One can commence after the second or third week. 
Use a galvanic current, the cathode upon an indifferent place or upon 
the diseased part of the cord, and with the positive pole stimulate the 
diseased museles. Commence with a weak current, so as not to alarm 
the child, and increase until muscular contractions ensue. The muscles 
which react directly or indirectly to the faradic current may be stimu- 
lated with it, 

Gymnastic exercises should include the muscles which have again 
recovered their function, A slight resistance to the movements may be 
made. Massage promotes the circulation and the nutrition of the 
muscles, At first only rub or stroke the muscles, afterwards they may 
be kneaded, Passive movement must be early instituted, to guard 
against contractures setting in. If necessary use bandages and gpecially- 
devised apparatus for this purpose ; diachylon plaster applied in strips 
may be all that is necessary. 

Warm baths of 90° to 95° F., with the addition of salt or other 
medicinal substances, are of benefit. Subcutaneous injections of strych- 
nine have been recommended to counteract the paralysis. 

For the deformity, tenotomy of the shortened tendons (or section of 
the fascia) is necessary when extension apparatuses fail. All apparatus 
must fit well, must not restrict the circulation or cause pressure, and 
must be modified as the limb grows. Arthrodesis of the ankle-joint to 
an extended position is recommended by Karewski when the leg is 
greatly shortened. 

For methods of surgical orthopedic treatment, see works on surgery 
and orthopedics. 

Drobnik has proposed a noteworthy method of transplantation or 
connection of the muscles with intact functious with the tendons of the 
paralyzed ones, For example, the tendon of the normal sartorius is 
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main intact ; in the legs the peroneal region may be completely paralyzed, 
or with the exception of the tibialis anticus or peroneus longus, while the 
remaining muscles are not involved to any great extent. The paralysis 
is absolutely flaccid ; the tendon reflexes in the region of the affected 
muscles are lost ; and, furthermore, it isa degenerative paralysis, Atrophy 
follows the paralysis, and the reaction of degeneration is found present 
in a complete or incomplete form. A complete parallelism, however, 
between the paralysis and the degenerative reaction does not occur, 


Fra. 108. 





‘Atrophy of the anterior horn, particularly of the ganglot cells. in chronic anterior poliomyelitis. 


Fibrillary beitching is almost always present. Sensibility in pure 
cases is intact, Slight rheumatic pains may be present in the beginning 
and during the course of the disease, Weakness of the bladder muscles 
does not occur, nor is there any sexual weakness. Muscular paralysis 
and muscular degeneration are the only symptoms. Different types are 
found. Some cases remain stationary, the paralysis neither progressing 
‘nor retrogressing after a certain point is reached. In other cases, after 
six to eight months the process decreases and partial recovery ensues. 
Again, some cases gradually increase in intensity until death results. 

nl 
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One muscular group after another becomes involyed until all the four ex- 
tremities and some of the muscles of the neck and trunk become affected. 
The patient lies motionless, without any pain and with no decubitus. 
The respiratory muscles become affected, and the patient dies from 
asphyxia, aspiration pneumonia, or some intercurrent disease, 
Pathology.—Only a few cases have been accurately examined after 
death (by myself, Nonné, Charcot, and Dejerine). They reveal the 
presence of a primary chronic’ inflammation of the anterior horns, with 


Fie. 104. 





Normal! anterior Korn of the lumbar prominence, (Welgert's stain.) (Compare with Fig, 1€6,) 


atrophy and complete degeneration of the nervous elements—eells and 
fibres (Fig. 103 ; compare with Fig. 104), The white substance is in= 
tact, or perhaps a few fibres may have been involved in the neighborhood 
of the gray matter. Jt appears to be as much a disease of the anterior 
horns starting from the blood-vessels as it is a primary atrophy of the 
ganglion cells. 

Differential Diagnosis.—The subacute form may be confused with 
multiple neuritis. The absence of ataxia, of sensory disturbance and of 
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lower extremities. FY¥brillary hwitchings may precede the muscular atro- 
phy and form the first symptom. The paralysis and atrophy spread and 
‘increase on the one hand, the muscular rigidity on the other hand, while 
other symptoms, especially pain, may be absent or but slight. ite from 
six to eight months the arms and the legs may have become completely 
paretic, 

Objective examination shows us at this stage about the following: 

‘The upper arms are adducted, the lower arm flexed, the hands 
pronated, often in extreme flexion, the fingers becoming more or less 
fixed in the elaw position. This results from museular tension, active 
contraction, and the atrophic paralysis. 

The deep reflexes are increased. A slight tap upon the tendons of the 
supinator longus or triceps, on the bony part of the lower arm or hand, 
produces marked muscular twitching ; at times, tremor of the hand 
may be 

“Symptoms whisk sient catch the eye are fibrillary tremor and 
muscular atrophy. The latter commences moye commonly in the small 
muscles of the hand; at the same time, or later, the shoulder or radial 
regions become involved. We also find complete or partial reaction 
of degeneration or simple quantitative decrease of the excitability. 

Motor weakness is combined with the atrophy and contractions, a 
weakness which is not merely a result of the latter, but is an independent 
symptom. 

The gait is normal for a long time, but at length becomes typically 
altered. The patient walks slowly, with stiff legs and by small strides, 
and afterwards can only push himself feebly forward on his toes. After 
one or two years he becomes bed-ridden, atrophy of the legs coming on, 
but not of so severe a form aa in the upper extremities. 

Pain is absent. A slight paresthesia, however, is often present, 
There are no other symptoms observed. -In short, afrophy, rigidity, 
and paresis are the on/y symptoms, 

Later, symptoms of bulbar payalysis occur ; though they may oceasion- 
ally come on in the first stage. The patient speaks indistinctly, with a 
nasal tone, which increases to dysarthria, and at last anarthria. Difficulty 
in deglutition occurs at the same time or later, also other symptoms in- 
dieative of paralysis of the muscles of the lips, tongue, palate, or cheek, 
A masseter clonus may be the first symptom of bulbar trouble noticed, 
being caused by the rigidity and increased tonus which may precede the 
paralysis. The atrophy develops later ; the lips become thin ; the tongue 
lies sluggishly on the floor of the mouth, is shrunken, trembles, and 
feels sponge-like. Partial reaction of degeneration may be found at this ~ 
time. 
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acoessorius, and of the motor fifth, (Figs. 107, 108.) ‘The degeneration 
of the pyramidal tract can be followed to the cerebral peduncle (Fig. 109), 
and in isolated cases has been traced to the internal capsule, Chareot and 
Marie, Mott, ete., found an 

Fro. 106. atrophy of the pyramidal 

cells in the paracentral lobes. 
Nonne and Kaes observed a 


Fie. 107. 





Atrophy of the anterior horns in amyotrophic lateral Normal medulla oblongata ot the 
sclerosis, exeopting the fibres coming from the yxsterior height of the hypeglomus. X11, hypo 
horn or the posterior roots (J), (Welgert’s stain.) Blossus nuolens ; w, hypoglossus roots; 

py, pyramids, (Weigert’s stain.) 





Fro. 100, 





Atrophy ofthetwelfth nucleus and lis roots, _ Degeneration of the pyramid in cerebral 
asalso of thepyramidal tract, fromamsotrophic’ peduncle from amyotrophic lateral sclerosis, 
lateral sclerosis. (Wolgert's stain.) (Compare (Weigert's stain.) 
with Fig. 107.) 


distortion of the fibres propric and the projection fibres of the motor 
region of the cortex of the brain. There would then be a disease of all 
the cortico-~musewar conducting paths, 

Differential Diagnosis.—Only typical cases can be differentiated 
from anterior chronic poliomyelitis, Chronic cervical myelitis may 
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factor, Bernhardt has described an hereditary form occurring in adult 
life. Trauma and cold have been given as causes, as in every other 
nervous disease. In many cases over-exertion preceded the development 
of the disease, though there is. a form of occupation atrophy which has 
nothing in common with progressive muscular atrophy. Males are 
affected more often than females. It is in general a rare disease. Du- 
chenne overrated its frequency, as in his time gliosis and amyotrophic 
lateral sclerosis were included under it. Marie, however, goes too far 
in denying altogether the existence of this disease. 

Symptoms.—Developing insidiously, it may last months, even a 
year, before noticeable disorders of function exist, 

The small muscles of the hand ae first affected. The oppovens pol- 
licis and the first interosseous atrophy first. The ball of the thumb flat- 
tens itself more and more, the interosseous space becomes depressed. 
The other small muscles of the land follow, the muscular functions 

Hie. 116. decreasing to a degree corresponding to 
the emaciation. 

The deepening of the interosseous 
spaces, the flattening of the ball of the 
thumb and of the little finger, the claw- 
hand (Fig. 110), and the position of the 
thumb (in line with the fingers (ape-hand) 
or abducted and hyperextended) are the 
first objective signs noticed, Paralysis 
only results from atrophy. The weak- 
ness observed is merely a result of mus- 
cular decrease, The areolar tissue often 
atrophics also, 

The atrophy is always accompanied 
by fibrillary twitching. We never find 





Localtzation of the atrophy fn the 
spinal form of pregrosive muscular hypertrophy of the muscles. 


a, An electrical examination shows a de- 


crease of excitability conformable to the museular atrophy ; on the other 
hand, in some muscles and muscular groups we find a partial reaction 
of degeneration, 

These phenomena occur in both hands, though occasionally one is 
affected more than the other. 

There is no pain, or very slight pain. If paresthesia occurs, it is 
not a prominent symptom. Objective symptoms of sensory disturbance 
are not found, 

The atrophy progresses slowly, but not by continuity. For example, 
it may spring from the hand-muscles to the shoulder, especially the del- 
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The occupation neuroses or professional pareses, however, are more 
liable to be confused with progressive muscular atrophy. The atrophy 
occurring in these is generally unilateral ; also slight paresthesia and 
hypesthesia occur in the corresponding nerve-areas. The differentiation 
‘of these two diseases is important, because of the difference in prognosis. 
Tf, in doubtful cases, after the cause is removed, the process steadily pro- 
gresses, we are justified in making a diagnosis of progressive muscular 
atrophy. 

Arthritic muscular atrophy accompanies acute and chronic inflamma~- 
tions of the joints ; it attacks the quadriceps when the knee-joint is dis- 
eased, the glutei when the hip-joint is affected, and the triceps and deltoid 
in disease of the elbow~- or shoulder-joints, etc, It does not, as a rule, 
extend to the whole limb, The emaciation may develop rapidly. It is, 
however, a simple one, and is characterized hy decrease, never by quali- 
tative alterations, of the electrical excitability. When the joint becomes 
well, the muscular atrophy tends to disappear. 

Some hold—and it has been made probable tlirough experimental 
studies of Charcot and Krause—that the joint affection, by reflex action 
upon the anterior horns, may produce this atrophy ; though this has 
been denied and the emaciation referred to mere inactivity (Strasser, 
Sulzer). Rarely does an acute inflammation of a joint spread directly 
to the adjacent nerves, 

A diagnosis of progressive muscular atrophy should never be made 
from the fibrillary tremor alone. This may occur in normal persons 
after excess of any kind, in emaciated persons under the influence of 
cold, and especially in neurasthenic and hypochondriacal individuals. 

Pathology.—The disease is a spinal one, an alteration of the anterior 

gray columns being always found, which consists principally in an atrophy 
ort the cells and fibres. At the same time slight degeneration of the white 
matter of the anterior lateral tracts, secondary atrophy of isolated fibres 
in the vicinity of the gray matter, or a degeneration of the pyramidal 
tracts may be present. Although the combined degeneration of anterior 
horns and pyramidal tracts forms an anatomical basis for amyotrophic 
Jateral sclerosis, this condition may be found in pure cases of progressive 
muscular atrophy (without spastic phenomena). 

The cnterior roots, the muscles, and their nerves take part in the 
atrophy. The muscles are emaciated, appear pale, yellowish-red, or yel- 
low, and contain fatty stripes, Histologically we find decrease in size 
of the fibres, with degeneration of the muscular tissue to a fatty and 
granular matter. After the absorption of this, only the sarcolemma 
eylinders remain, filled with nuclei, 

Treatment.—Of little avail. Subcutaneous administration of from 
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down more than usual, the climbing of stairs becomes difficult, and the 
patient falls easily. In rising from a sitting position, the patient sup- 
ports himself by his hands, placing them on his thigh or knee, and by 
this help brings himself to an erect position. The manner in which he 
gets np from a recumbent position is characteristic. If he lies upon his 
back, he turns over on his stomach, and, keeping his hands on the floor, 
raises his pelvis so that he reaches a kneeling position ; the knees are 


Fie. 12 





Progressive muscular dys Progressive muscular dystrophy. Lor- 
trophy. Lontosts of the fumbar dosis from atrophy of the abdoroinal mus- 
vertebree, cles, eto, 


then raised so that only the hands and feet touch the floor; one hand is 
then placed upon the kre of the same side, and with a push the patient 
lifts himself, or he climbs up on his own legs by gradually supporting 
his hands on a higher and higher point of the thigh. A time, however, 
comes when the patient cannot raise himself any longer from the floor. 
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The atrophy attacks particularly the pectoralis major, trapezius, serra- 
tus anticus major, latissimus dorsi, biceps, brachialis internus, quadriceps 
~ femoris, adductors, ete., while 

Fro., 114. the hypertrophy seems to seek 


Fre. 115. 





Progressive mnseular dystrophy. Juvenile Same as Fig. U4. Lateral view. 
form, Tosition of the shoulder-blades from 
atrophy of the trapezius and serratus anticus 
major. 


out especially the infraspinatus, deltoid, triceps, surtorins, glntei, and, 
above all, the calf-museles, 

The orbieularis oris and palpebrarwn are often involved. (Figs. 116 
and 2.) In advanced cases the face may become mask-like (facies 
myopathica). 

Both sides of the body are involved, but not always symmetrically ; 
the museles react to electrical stimulation, though the excitability is 
lowered, the mechanical excitability being also decreased. The deep 
reflexes are normal or decreased, and the sensibility is normal. No bulbar 
or bladder symptoms are found, 
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ankylosed ; it may, however, be loosened. The lower leg is emaciated. 
Later the museles of the calf of the leg become atrophied. 

After some years the upper extremities become involved, the thenar, 
hypothenar, and interossei becoming atrophied first. A claw-hand results. 
Fibrillary twitehings take place. Eléctrival examination shows an in- 
complete reaction of degeneration, also sluggish reactions to the faradie 
eurrent. The unparalyzed muscles may also show electrieal changes. I 
saw one ease in which severe disturbance of the electrical excitability 
extended over almost the entire body, while the muscular atrophy only 
existed in the lower extremity. The nerves 
are for the most part not particularly sensi- 
tive to touch. 

The knee reflexes are abolished. Sen- 
sory disorders may oceur,—pain and de- 
creased sensibility in the distal parts of 
the extremities. [observed a mad peforans 
in one case, All other functions are un- 
disturbed. Tt runs a chronic course; re- 
missions may occur, or the disease may 
cease progressing altogether. A high old 
age may be reached, Surgical orthopedic 
procedures (tenotomy ete.) may produce 
good results. 


Fig. 122, 









(ase of peroneal type of progressive ‘The legs and feet in a case of the peroneal 
rmuswalas atrophy. type of progressive muscular atrophy: 


Thyroidin is said to have been of benefit in one case (2). 

We know little concerning its pathology. In the observations of 
Virehow and Friedreich, alterations in the peripheral neryes and in 
Goll’s tracts were found. Hoffmann believed it to be a chronic hered- 





a. | 


180 DISEASES OF THE NERVOUS SYSTEM. 


Although the whole muscular mass is generally affected, it occasionally 
happens that only a certain region or a definite muscular group is af- 
fected. 


Myotonia is increased through the influence of the feelings, or by 
long rest, forced exertion, fever, cold, or when the patient believes him- 
self observed. Warmth, mental rest, frequent repetition of movements, 
and the moderate ingestion of alcohol have a favorable influence. 

The objective examination shows the following phenomena of the 
muscular apparatus : 

1, Increase of mechanical muscular irritability. Muscular percussion 
produces a sluggish tonic contraction of the part struck, the contraction 
lasting some time. Pressure with the finger-tip is often sufficient to pro- 
duce it, 

2. Alteration of electrical irritability, the myotonie reaction. The 
reaction of the nerves to faradic currents is about normal. Stimulation 
of the nerves with stronger currents produces a tonie muscular contrac 
tion of long duration ; single applications of the open induction eur- 
rent produce short twitchings. The direct faradie muscle excitability 
is increased. Weak currents even produce a tonic contraction of long 
duration. With a continued faradic stimulation an undulation of the 
stimulated muscle is often noticed. Galvanic excitability of the nerves 
is somewhat lowered. Only labile currents produce a continued con- 
traction. Direct galvanic excitability of the muscles is somewhat in- 
ereased ; only closure contractions are evoked ; generally the ACC is in 
the ascendency. Especially noticeable, however, is the sluggish, tonic 
character of the museular contractions and their dong duration. A 
stabile galvanic current produces a rhythmical undulation of the mus- 
cles, a contraction-wave passing from the cathode to the anode. To 
produce this phenomenon strong currents (to twenty milliamperes) are 
necessary. 

Static sparks produced only single contractions in a case examined 
by me. 

‘This is all that is found. The other functions of the nervous system 
are not involved. Complications with paychical disorders, epilepsy, 
hemicrania, etc, are not rarely observed, Combinations with pseudohy- 
pertrophy (Charcot), multiple neuritis (Hoffmann), and tetany (Beth- 
mann) have been described. It is found in all degrees of severity, 

The diagnosis is not difficult, Eulenberg has described a similar 
disease as paramyotonia congenita. This disease results from cold, which 
causes a numbness and stiffness, After this rigidity has passed away a 
kind of paralytic weakness ensues. ‘The orbicularis oris and palpebrarum 
were especially involved. The mechanical muscular irritability was not 
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therefore involved, and the sensory conduction is unimpaired, This 
contradicts Flatau’s experiments. 

A hyperesthetic zone or herpes zoster is often found on the upper 
border of the anesthetic region. Tn these transverse lesions, wherever 
their seat may he, the function of the sphincters is impaired. Retention 
of the urine with incontinence or incontinence alvi and decubitus oceur 
early or later. Partial lesions may not present these symptoms. 

Tt is also the rule that in severe spinal-cord lesions, with total loss 
of conduction, the paralysis of the lower limbs is a flaccid one, with loss 
of all reflexes. This is certain for some time following the injary when 
the shock has involved the whole cord. 

Bastian has lately set up the hypothesis that diseases or injuries which 
produce a complete destruction of conduction in the cord cause a total 
loss of all reflexes of the lower segment of the cord. 

Tu a transverse lesion of the cervical cord the plantar and knee 
reflexes will be annulled, with complete paralysis and anesthesia. Thor- 
burn claims that the reflex functions of the bladder and rectum are also 
annulled, but this is disputed by Kocher.' This ulso contradicts most of 
the earlier observations, 

It was formerly an axiom that a disease of the cervical or dorsal 
cord which involved every part of a cross-section produced spastic con- 
traction of the paralyzed muscles and increased reflexes. Bastian ex- 
plains this by saying that the observations were mostly of partial breaks 
in conduction, 

Bruns has supported Bastian in his hypothesis, both clinically and 
anatomically, although he acknowledges that the skin reflexes may be 
increased, so that, notwithstanding the atony, a sort of reflex spasm may 
be found in the legs. 

Tn partial lesions of the spinal cord which have their seat above the 
lumbar prominence the tendon reflexes may be lost, but only at first ; 
later a spastic condition with inereased deep and skin reflexes ensues, 
When the sensibility is not completely lost, a partial break in conduetion 
probably exists. Paresthesia, pain, and hyperesthesia of the lower limbs 
are also probably indicative of partial disturbance (in cervical or dorsal 
lesions). The same is true of normal or increased ability for urination 
and defwcation. 

If the sensibility only is affected, while the motor system is intact, 
the nerve-roots alone are involved. Compression of the nerve-roots of 
the cervical prominence, the lumbosacral cord, and the cauda equina pro- 








‘This author shows also that the erection reflex remains, He also described a 
peculiar testicular reflex,—a contraction of the abdominal niuscles (of the same side) 
produced by pressure of the testicle. 
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the sensibility in the region of the obturator and crural nerves, the motor 
disorder being confined to the sacral and coccygeal plexuses, 

Fracture of the first lumbar vertebre may involve the third and fol- 
form type of anesthesia, ‘Testicular sensation is unimpaired ; coitus is 

ible, although sexual desire and erections may be intact. 

Tujuries of the cauda equina are hardly distinguishable from those 
of the conus; the more so as the cauda is surrounded by the roots of the 
conus. Lesions of the cauda produce radiating pains in the region of 
the sciatic, pudendal, ete., nerves, which are generally absent in diseases 
confined to the conus. Paralytic symptoms in injuries of the cauda are 
generally less complete and less symmetrical. The prognosis is also a 
hetter one. 

SprxaL concussion may produce symptoms of a severe spinal in- 
jury, which, however, soon disappear. Kocher declares that it is not 
functional ; that a hemorrhage, traumatie necrosis (Schmaus), or other 
disorders of the spinal cord are present. Although this is true in 
many cases where a functional disorder was thought to be present, still 
we believe that there is such a condition as functional spinal concussion, 
though we must acknowledge that most of the symptoms are cerebral 
(see chapters on Traumatic Neuroses and Cerebral Concussion). 

Vertebral injuries may also produce spondylitis or traumatic spon- 
dylomalacia (Henle). The X-rays are of much service in making a 
diagnosis of vertebral injuries. 

The prognosis is grave one, it being almost always fatal in cer- 
vical, less so in lumbar injuries. Dislocations do not have so bad a 
prognosis as fractures. When the bladder and rectal paralysis does not 
recede after the eighth or ninth week, Gurlts claims that recovery is not 
to be expected. The less the cord and roots are involved, the better is 
the prognosis. Recovery occurs quickly, within some days or weeks, or 
not at all. In those cases where death docs not result, the bladder and 
rectal paralysis, the cystitis, and the decubitus form the chief dangers, 

Treatment.—Great care must be taken in examining, transporting, 
and laying down the patient. Avoidance of every unnecessary manipu- 
lation of the wounded parts is the most important rule. He should be 
so placed that the injured part is well supported and fixed and that 
every active movement may be avoided. 

Attempts to put « dislocated vertebra in place should be made only 
when symptoms of compression are present. Text-books of surgery give 
full details of the methods to be used, Tn fracture cases all efforts at 
reposition should be avoided. 

To prevent decubitus, water-pillows should be used and the buttocks 
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terminate in an acute process, an interstitial transverse myelitis. In 
only a few eases, however, does a myelitis exist from the first. Tubereu- 
losis may follow the course of the arteries and produce an arteritis ob- 
literans, and thus softening (Schmaus). 

The edema, softening, or myelitis is generally confined to a small 
segment, about one-half centimetre to one-half inch thick. Small lesions 
may also occur in other parts near by, and if of long standing, secondary 
degenerations may ocenr, We rarely, however, find disseminated mye- 
litie foci. The spinal roots are also affected. The dorsal region is 
most often involved. This disease is due to tuberculosis or scrofula. 
The caries may, however, be the only manifestation of the constitutional 
disorder. Often other symptoms of tuberculosis are found (carions pro- 
cesses of other bones and joints, purulent glands, tuberculosis of the 
lungs, ete.). Children are most often attacked, it occurring either spon- 
taneously or after some trauma, ete. 

Symptomatology.—Fever is not necessarily present, nor any other 
general symptoms, 

Most of the symptoms are a direct resull of the vertebral disease and 
indicate some spinal trouble, 

Pain is present in the region of the diseased vertebra, and is increased 
by pressure or movement, so that the patient avoids bending his back. 
Tn caries, pressure produces pain, especially deep pressure or percussion, 
and the sensitiveness is localized in one or two neighboring spinous pro- 
cesses. A sponge soaked in hot water or the cathode of a galvanic cur- 
rent stroked over the cord will produce pain as soon as the diseased 
vertebra is reached, 

The most important symptom is the deformity,—the acute-angled 
kyphosis, or Pott’s hamp. A gravity abscess is a frequent symptom, the 
pus descending downward till it breaks through the skin or in cervical 
caries passing backward (retro-pharyngeal abscess). It may descend 
along the psoas and the large arteries to appear near Poupart’s ligament 
or on the anterior part of the thigh. 

Pain, girdle-sensation, sometimes hyperesthesia, but generally hyp- 
esthesia or anesthesia and herpes zoster, may all occur as indications 
of involvement of the cord and its roots. 

If the eighth cervical and first dorsal roots ave affected, we find pains 
and sensory disorders in the ulnar region, atrophic paralysis of the small 
hand-museles, ete, and oculopupillary phenomena, If the fifth and 
sixth cervical roots are involved, we have paralysis, with atrophy of the 
deltoid, biceps, brachial internus, and supinator longus, and the anesthesia 
extends above the deltoid and on the outer part of the arm, ete. 

The symptoms on the part of the spinal cord are variable according 
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thesia of the occipital or upper cervical nerves may occur later, Finally 
the symptoms of cervical myelitis or a bulbar paralysis present them~ 
selves, Sudden death may occur at any moment. 

Diagnosis.—If deformity is absent, the sensitiveness of a certain 
vertebra, the careful position in which the head or trunk is held, with 
symptoms of involyement of the cord or nerve-roots, will make a diag- 
nosis. In one of my cases I was able, with Réntgen’s rays, to discover 
the vertebral disintegration and dislocation. If all signs of vertebral 
disorders fail, youth, tuberculosis of another organ, attacks of fever, 
together with symptoms of a slow, progressive compression of the spinal 
cord and roots, show the nature of the disease. 

Never inject tuberculin to confirm a diagnosis. 

Tf no deformity exists, the affection may be confused with tubercular 
myelitis or meningo-myelitis (Raymond). 

It often occurs that caries may be confused with tumors or other 
vertebral diseases. I once diagnosed as caries a sarcoma that had ex- 
tended from the kidneys to the vertebral column. In cases of this na- 
ture, however, the pain is generally more severe and the gibbus develops 
more slowly, 

A simple spondylitis or bone softening may develop from a vertebral 
trauma, symptoms of which (gibbus, pains, and signs of compression) 
may appear months or even years afterwards (Ktimmel, Henle). 

T have seen cases of caries which at the onset were diagnosed neu- 
rasthenia or hysteria. The patients complained of pain in the back ; the 
results of examination for pain on presstre were uncertain and vary- 
ing; there was slight weakness in the legs, with increased reflexes; in 
general, the patient appeared hypochondriacal. I also have observed 
cases of hysterical rigidity of the neck which had been diagnosed caries. 
Caries of the upper cervical region may be confused with torticollis on 
superficial examination. 

Course,—It is a chronic disease; the symptoms of vertebral disease 
may exist months or years before spinal symptoms appear, Sometimes, 
however, the spinal disease is the first signal of any trouble, and the 
deformity appears later, or the vertebral affection remains latent ; or the 
signs of spondylitis and compression of the cord occur simultaneously. 
The spinal symptoms progress gradually, to reach their height in about 
4 year, although the paraplegia may have a sudden onset. Spontaneous 
recovery may result, the abscess discharging externally and the paralysis 
disappearing ; or the paralysis may persist and the caries disappear, or 
vice versa. Sometimes the disease remains stationary ; remissions may 
also occur, In many eases decubitus ensues, and cystitis, polynephritis, 
septicemia, or general tuberculosis ends the scene, 
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Prognosis.—More favorable in youthful persons, with partial devel- 
apment or absence of spinal symptoms, when the lesion is a dorsal one, 
or when good nutrition and strong muscular development exist. Worse 
when caries commences late in life, attacks a decrepit person, and when 
signs of a general tuberculosis are present. The prognosis becomes worse 
the longer the disease lasts. 

Billroth cites ninety-seven cases of caries, forty-eight of which died, 
twenty-two recovered, and eleven were discharged still sick. The records 
of Reinert’s clinic give a mortality of sixty per cent., and thirty per 
cent. cures, Ina case of Loison’s, recovery is said to have spontaneously 
followed an attack of erysipelas. 

Gowers observed a case of caries without any spinal trouble, which 
in later years developed the symptoms of lateral sclerosis. I observed 
incontinence of the bladder and bowels develop in an cleven-year-old 
child who had suffered with caries in his fourth year, but who had been 
apparently well since that time. 

Treatment.—1. Preserve the strength of the patient. 2. Avoid all 
movement of or pressure upon the involved vertebre. 

Order good, fatty, and albuminous food, give cud-liver vil (with 
phosphorus), and compel the patient tu rest constantly in bed. He 
should lie on his tack for munths, naturally guarding against decubitus 
by the use of smooth bedelothes, washing of the gluteal region, great 
cleanliness, and water- or air-pillows. If no results are obtained, exten- 
sion must be made. This is dune most casily in cervical caries. For 
methods of extension and directions fur the use of the various apparatus 
(Sarree’s, Gliseun'’s, Bennet’s, Volkmann's, Rauchfuse’s, or Hereing’s), 
see books on surgery. Phelps and Lorenz have resommended extenzion- 
beds of plaster of P: Karewski, a suit of plaster of Paris. The use 
of setuns, cautery, etc., may be in place when other methods fail; but 
modern views are against a revulsive treatment. 

I have had very good results with iodide of iron preparation--—the 
succharated iudide of iron and the evrup of iodide of iron. Calcium 
phosphate is alev recummended. Mercury and indides should, of course, 
be used in cases that are under the suspicion of being evphilitic. 

In 1868 Mavewen published bis results of operative tretuvrd of ver- 
debra! ecories. Hie results were accep with enthuriann ; whieh ha, 
uowever. considerably diminished sin more exvenrive experience har 
anowL in how few cases operative juterferens in nally of benefit. 

Thurborn’s and Chipault’s statistics show that out of one Lundred 
aud time lamimectomy cases. forty-three died soon after the operation, 
wai iv uly fifteen was a cure effeed. The folluwing may be aoxpud 
ae mdiastious fur operation : 
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1, In caries of the vertebral arches, when conservative treatment 
does not improve it (Péan’s result). 2. When the opening to the con- 
gestion abscess leads directly to the seat of the disease. 

Schede believes also that, when all other methods fail, laminectomy 
may be made the ultimum refugium. 

Calot’s forcible redressement is one of the newest methods for cure of 
Pott’s deformity, but the German surgeons are still somewhat chary of 
trying it 

Chipault has also recommended forcible redressement, but his method 
has not been found to be very practical. 

These various methods cannot, however, be discussed here. Warm 
baths, preferably medicinal ones, should be advised. Electrical treat- 
ment eannot do much good; it should be tried only in old cases with 
flaccid paresis or atrophy. Massage and even tenotomy may be bene- 
ficial in contractures following an old caries. To guard against remis- 
sions, the patient should live hygienically, should avoid falls upon the 
back, and should protect his back with a small, soft cushion. 


CARCINOMA AND OTHER TUMORS OF THE SPINAL CORD, 

Carcinoma of the spinal column is generally a secondary metastatic 
tumor. The primary neoplasm has its scat in the stomach, uterus, mam- 
mie, or other organs. Sareoma and osteosarcoma may originate in the 
vertebre, but generally extend to the vertebre from the surrounding 
parts. They occur principally in the old, although sarcomata may be 
found in young persons. These tumors rarely confine themselves to one 
vertebra, but spread to the neighboring ones, producing a diffuse infiltra- 
tion or necrosis, They may involve the neighboring ribs or muscles and 
appear under the skin. A kyphosis is generally produced, though it is 
not so sharp as that in caries, as more vertebre take part in the de 
formity and the tumor itself helps to produce the prominence. — * 

The disease is very painful, the pains being increased by movements, 
pressure, or concussion of the diseased vertebror, 

When the posterior roots are involved, severe neuralgic pains occur, 
Tn carcinoma of the lumbar vertebne, a severe bilateral sciatica may be 
the first symptom. Hyperesthesia and local muscle-spasms also are very 
marked symptoms. In general, the symptoms are similar to those of caries. 

Paraplegia may develop very rapidly, the paralysis spreading quickly. 

The old age (in carcinoma), the general debility, the detection of a 
primary tumor, the great pain upon pressure and movement of the ver- 
tebr, the acute-angled or round kyphosis, the spinal-cord and nerve-root 
symptoms are all factors in support of the diagnosis. Occasionally we 
are able to palpate the tumor. In doubtful cases we should use X-rays. 
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We find spinal pains, increased on movement, and also, when the 
nerye-roots are involved, radiating paina (intercostal, brachial, and 
crnral neuralgia) and partial paralysis with atrophy in the region of the 
muscles of the extremities. ‘The spinal cord is not often involved. 

Tt runs a chronie course with remissions and exacerbations. 

We make our diagnosis upon the presence of arthritis elsewhere, the 
immoblization of large sections of the spinal column,—an ankylosis 
which does not disappear under chloroform,—and upon the symptoms on 
the partof the nerve-roots. Palpation often leads to a certain diagnosis. 
Bechterew describes a growing together of the entire spinal column, the 
anatomic nature of which is notcertain. Striimpell has described similar 
cases. They were probably all cases of arthritis deformans. 

Massage, local applications of iodine, and medicinal baths (sulphur 
or alkaline) may be beneficial. 

‘A sulphur bath may be made by adding to the water fifty to one 
hundred and fifty grams of sodium sulphate, fifty to one hundred grams 
of potassium sulphate, and twenty to thirty grams of erude sulphurie 
acid. Potassium iodide may be given internally, I only observed one 
ease in which an acute articular rheumatism had involved the spinal 
column and produced severe symptoms of the involvement of the nerve- 
roots (paralysis with atrophy). The sulphur baths of Aachen, Baden, 
Nenndorf, Lenk, Kainzenbad, ete., are of benefit, 


B. DISEASES OF THE SPINAL CORD OF MENINGEAL ORIGIN, 


SPINAL MENINGITIS. 

Acute spinal leptomeningitis is rarely a primary, isolated disease of 
the meninges of the spinal cord. When it is not of traumatic origin, it 
is generally the epidemic, cerebro-spinal form, or a purulent meningitis 
resulting from septicemia which ocenrs in the puerperium, or following 
purulent wounds or the acute infectious diseases. : 

The spinal meninges also take part in tubercolar inflammations of 
the cerebral membranes; a traumatic purulent meningitis of the cere- 
bral meninges may also extend to the spinal cord. Otitic meningitis 
has a special tendency to extend to the spinal meninges. 

Pathological Anatomy.—A serous, fibrinous, and purulent exudate 
follows the hyperemia, and is deposited in the meshes of the pia and 
arachnoid, clonding the cerebro-spinal fluid. ‘The membranes are covered 
with a semi-solid or purulent exudate, at some places bound together by 





1The inflammations of the external surface of the dura mater are of no clinical 
interest, nor are perimeningeal abscesses, and these therefore will not be discussed. 
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‘The arterial walls ave thickened to obliteration ; the smaller ones may 
be completely consolidated, and in the veins also we may find a phlebitis 


Fre. 128, 





Gummatous mentngitie and gummatous neuritis of the roots. g, cummatous tumor. (Welgert's 
swin,) (After a Slomerling’s specimen fn my collection.) 


obliterans (Greiff). Considerable hemorrhage and formation of eavities 
have been observed occasionally. 

A simple disseminated and diffuse myelitis, a poliomyelitis (2), may 
also develop from syphilis. Ina few cases an isolated gummatous tumor 
was found in the spinal cord (McDovel, Wagner, Wilks, Osler, ete.) 

Kaliler (Fig. 129) has deseribed a gamma- 
Fra. 120. tons neuritis of the roots of the spinal and 
eranial nerves. 

Symptomatology.—The symptoms of 
spinal syphilis follow rather soon after the 
infection. In many cases the disease ap- 
pears before the end of the first year,—in 

one of Nonne’s, after only three months, 
Syphilitic nearitisof the rootsof the. eget 
spinaleord. (Afr Bulterack im most cases, however, within six years. 

Hereditary syphilis may also produce spinal 
disease soon after birth or later in life, The less complete the treatment 
of the syphilis, the earlier the spinal lesions seem to appear, Traumata, 
colds, and infectious discases help the process. A clinical picture that 
will suit all cases of spinal syphilis cannot be made. It varies accord- 
ing to the extent, intensity, development, diffusivences, and location of 
the lesions. 

Certain peculiarities of its course and certain phenomena are, how- 
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‘Erb has described as syphilitic spinal paralysis a group of cases which 
develop gradually a spastic paresis of the legs, with increased reflexes 
and disorder of the bladder and sensibility, Although the gait is spastic, 
the muscular contractions are slight. Its course is chronic, with a 
tendency to improvement, remissions, and complete cessation of all 
symptoms 


‘These cases may be mostly syphilitic meningo-myelitis with particular 
involvement of the dorsal cord, and often only in a certain stage of the 
disease. 

Nonne believed that chronic syphilitic meningitis was a system dis- 
ease of the cord produced by the syphilitic toxine. (‘Trachtenberg claims 
the same.) 

Tn some cases, as I have shown, the similarity with tabes is so great 
that I have called them syphilitic pseudo-tabes. Tu these cases the specific 
process extends from the meninges to the posterior cord and roots, and 
produces Westphal’s symptom, ataxia, lancinating pains, bladder-weak- 
ness, etc, Paralysis of the ocular muscles, pupillary rigidity, laryngeal 
paralysis, nervous deafness, ete., were found, as also anesthesia of the tri- 
geminal region, produced partly by atrophy and partly by a basal menin- 
gitic and gummatous-nenritic involvement of the cranial nerves and their 
roots. ‘The symptom-complex of spinal meningitis may also remind one 
of that of gliosis, of amyotrophic lateral sclerosis, etc, Bechterew de- 
scribed a syphilitic cerebrospinal focal sclerosis, but acknowledged that 
it was not identical with multiple sclerosis. 

The region of the carila equina may also be involved, The symp- 
toms are radiating pains in the region of the sacral nerves, especially the 
pudendal, also of the bladder, rectum, perineum, penis, ete, We also 
have anesthesia in the same region, paralysis of the bladder and rectum, 
and impotence. I haye seen such a ease cured by the inunetion treat 
ment, 

Differential Diagnosis.—Without a history of syphilitic infection, 
one examination will not suffice for the making of the diagnosis. Only 
after repeated observation is this possible. On the other hand, the pos- 
sibility of every diffuse (one could almost say every) disease of the spinal 
cord heing of syphilitic origin must be remembered. Especially char- 
acteristic are its step-like character, the incompleteness of the symptoms, 
the oscillation of individual phenomena, the intercurrent commencement 
of cerebral symptoms, and the diffuse and disseminated character of the 
disease. These characteristics do not occur in simple myclitis or in com= 
pression myelitis. Nor should they be expected in every case of spinal 
syphilis. Multiple sclerosis and combined discase of the lateral and pos- 
terior tracts may be confused with spinal lues, but the characteristic 
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sacrum, or of the trochanters, occasionally in the toes, ete. It may be 
superficial or so penetrating as to lay bare the bone. Trophic disturb- 
ances are probably also at work here, Pemphigus and other skin-diseases 
are often present. 

- Vasomotor and secretory disorders may also oecur,—edema, arthro- 
pathies, anidrosis, etc. 

The muscles retain their volume and electrical excitability, even after 
the paralysis has existed for some time, 

Myevitrs Lompanis or Lumposacratis.—tin this region the 
paralysis is a flaccid one. The deep reflexes are lost; the akin reflexes 
are abolished ; the anesthesia does not extend far up the trunk ; there is 
no girdle sensation, but radiating pains in the paths of the nerves of the 
extremities. The paralysis of the bladder and rectum is very pronounced. 

If the upper lumbar cord is not involved, the knee reflex is normal 
or inereased, because the jleo-ingninal, crural, and obturator nerves are 
not involved. A primary myelitis limited to the conus terminale pro- 
duces paralysis of the bladder and rectum, impotence, anesthesia of the 
anal, scrotal, and perineal regions, and of the penis and the upper inner 
surface of the thigh, and perhaps a degenerative paralysis of the sciatic 
region. 

Cervica. Myexitis—If the lower cervical region is involved, we 
observe: (1) atrophic paralysis of the arms ; (2) spastic paralysis of the 
legs ; (3) anesthesia of both arma and legs, as well as of the trunk; (A) 
oeulopupillary symptoms. The involvement of the abdominal and in- 
tercostal muscles, which may oceur, causes difficult breathing. In 
myelitis of the upper cervical region the atrophy of the arms is absent ; 
they are in a spastic condition. Another symptom noticed is paralysis 
of the diaphragm, and if the process ascends still higher, the medulla 
oblongata becomes involved, 

Txcowpers Transverse Mysutris—When the transverse lesion 
is an incomplete one, we have only slight symptoms (paresis in place of 
paralysis, hypesthesia for anesthesia), or some of the above symptoms 
may be altogether absent. Partial sensory paralysis occurs sometimes, 
and still more rarely Brown-Séquard’s symptom-complex. It may be 
regarded as a rule that all signs of a transverse break in conduction are 
present if only a part of them are indicated, 

The myelitic process may involve a considerable area,—the whole 
dorsal or a part of the dorsal and lumbar cord, The resulting modifi- 
cations in the symptomatology do not deserve a special description, 

Myvewrris Dissemixata.—In this form small foci are scattered over 
the whole cord, and may involve the medulla, pong, or brain. This is 
pre-eminently the type which follows the infectious diseases. Tt is also 
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I have seen cases complicated by meningeal and neuritic symptoms 
which recovered. . 

Acute decubitus is always a grave omen, as is also complete paralysis 
of the bladder and rectum, Slender, weak individuals and the aged 
bear the disease better than the robust. The longer the symptoms have 
existed, the worse is the prognosis. Death generally results from decu- 
bitus or eystitis. 

Pathological Anatomy.—The cord feels soft to the touch at the 
place where it is diseased, and on cross-section it is noticed that in the 
affected parts the gray and the white matter are hardly distinguishable 
from cach other and are of a red-yellow (first stage) or grayish-yellow 
color. Ifa small, fresh piece is placed under a cover-glass and examined 


Fra. 130, 





‘Cross-section of the spinal cond in myelita. Terminal stage. 2, biood-vossels, (Carmine stain.) 


microscopically, innumerable granular cells will be found, One or more 
myelitie foci are seen scattered throughout the cord, and a secondary de- 
generation is often noticed macroscopically. After hardening in potas- 
sium bichromate this condition is stil] more evident, the diseased parts 
showing an intense yellow color. 

After section and mounting, we find, microscopically, a proliferation of 
the blood-ressels, swelling of the asis-cylinders and the cellular elements, a 
pufling of the cord, later a degeneration of the cord, a heaping-up of 
granular cells aud fat-dvops, and finally a proliferation of the newroglia. 
(Fig. 180.) Cysts may oceasionally form. 

Treatment.—The treatment is not a thankful one. Absolute rest is 
necessary in the first stage ; even the excretions should be passed in bed,— 


-with careful regard to cleanliness, of course, A diaphoretic treatment is 


advisable, if it is a post-infectious disease. Local applications of iodine, 
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the external muscles. Myosis and pupillary differences may oceur, pupil- 
lary rigidity very rarely. Ophthalmoplegia is seldom seen, though I have 
observed three eases of this kind. The voice is monotonous, breaks 
easily, and hoarseness may be present. Paresis of the tensors of the vocal 
cords has been noticed in some cases. A tremor of the cords during 
phonation has likewise been seen at times. The tremor may, as I have 
shown, also extend to the respiratory muscles, producing a kind of stac- 
cato breathing. 

‘The sensibility is not greatly impaired ; but, according to the observa- 
tions of Freund and myself, only slight temporary disturbances happen. 
‘They may be stabile, but generally disappear and reappear intermittently. 
The most frequent form is a hypesthesia; a hemianesthesia is rare. 
Brown-Séquard’s symptom-complex has been observed in a few cases. 

Neuralgic pains are often present. The bladder functions are slightly 
impaired, and the disturbances disappear and reappear in a manner 
similar to the sensory disturbances. 

We will turn now to the wneommon symptoms, 

(1) Musewar Mtrophy—This occurs without any qualitative ulter- 
ations in electrical excitability, A complete reaction of degeneration 
never occurs. 

(2) Ataxia,—It is often difficult to separate slight degrees of ataxia 
from the tremor, When, with eyes closed, the trembling increases, ataxia 
certainly exists, The legs are slowly dragged along, the toes stick to 
the floor ; but the leg is raised more than normal and set down forcibly, 
the lieel first. We sometimes find the ataxia combined with atony, and 
even with Westphal’s symptom, Diagnosis is then difficult, 

Initial Stage.—It is always difficult to diagnose a disease in the first 
stage. This is especially true of multiple sclerosis. It begins with 
spinal ov cerebral syriptoms, rarely with bulbar ones, Motor weakness 
of the lower limbs is generally the first symptom, and the signs of a 
spastic spinal paralysis may exist for months or years without other 
symptoms. Frequent and more exact observations enable us to detect, 
sooner or later, cerebral symptoms, especially nystagmus, speech disturb- 
ance, vertigo, optic atrophy, involuntary laughter, ete, and thereby 
establish a diagnosis. The cerebral symptoms may also usher in the 
disease. I have often observed an optic atrophy or neuritis which pre- 
ceded the other symptoms a long time—so long that neither the patient 
nor the physician associated it with the nervous trouble. In one of my 
cases a unilateral optic atrophy was the only cerebral symptom for twenty 
years. Tremor, vomiting, vertigo, ete., may also constitute the initial 
symptoms, 

Course,—It is 2 chronic disease and may be either progressive or 
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Differential Diagnosis.—It can easily be distinguished from paralysis 
agitans. It has certain symptoms, as tremor, speech disturbance, apo- 
plectie attack, spastic paresis, in common with paralytic dementia, But 
in the latter the tremor is irregular, not intentional, and may exist when 
the patient is at rest. The speech is not syllabic, but is more like stut- 
tering; the contractions and tremor of the muscles of the lips produce a 
peculiar tremulousness of the speech, which is not observed in multiple 
sclerosis. The psychical symptoms occur from the beginning, while in 
multiple sclerosis they may even be slight in the last stages. 

Tf the disease begins with cerebral symptoms, it may be confused with 
cerebral tumor, encephalitis, or simple apoplexy. The head is not’ pain- 
ful to pressure, as it is in tumors; and if optic neuritis develops, it 
rarely reaches the stage of choked disk, and is generally transient, pass- 
ing away quickly, or it produces a partial atrophy, and is confined to one 
eye. The constant headache, vomiting, stupor, and retardation of the 
pulse of cerebral tumor are also not noticed. The tremor that is some- 
times seen in cases of tumor has rapid oscillations and is not intentional, 
Only in cerebellar tumors does it resemble that of multiple sclerosis. In 
tumors, the symptoms as a rule increase gradatim, in sclerosis with re- 
missions and exacerbations. 

There is one type of multiple sclerosis which commences like au 
acute encephalitis, with focal symptoms. We must wait for further 
symptoms before a diagnosis can be made, The symptoms of alternating 
hemiplegia or hemiplegia cruciata may also occur. Some cases have 
been reported (Striimpell, Bickeles) in which headache, vertigo, and apo- 
plectic or epileptiform seizures, followed by hemiplegia, were the only 
symptoms of the sclerosis, 

Tf an apoplectiform attack opens the scene, a positive diagnosis can 
rarely be made at the beginning. It is, however, always very suspicious 
if young persons who have not suffered with hypertrophied heart, or 
syphilis, or alcoholism have an apoplectic attack with transient symptoms 
of paralysis. There is great probability that encephalitis, beginning 
sclerosis, or paralytic dementia is present; but further observation only 
will make an absolute diagnosis possible. 

Tt may also be confused with cases of spinal or cerebrospinal lues, 
or with combined disease of the posterior and lateral cords. The diag- 
nostic criteria will be discussed under these captions. 

There is a general vascular disease of the central nervous system— 
probably of toxic origin—which resembles multiple sclerosis, but: whose 
basis is not sclerotic foci, but multiple cerebrospinal areas which have 
softened and produced secondary degeneration of the tracts in the cord 
and brain (own observation). 
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nystagmus occurs in so many diseases, a diagnosis cannot be made from 
it alone. A type of psendo-sclerosis—curable with quinine—occurs in 
malarial subjects. 

Pathological Anatomy.—The basis for this disease is sclerotic 
foci which are found throughout the nervous system. They may be 
generally seen with the naked eye (Fig, 131), as they attain the size of 
@ pea, or even embrace the whole section, and their grayish-blue color is 
often seen glimmering through the pia mater, (Figs. 132 and 133.) 





Belerotic foci at different heights of the cord, fh, focus. Sclerotic foct in the spinal 
(Weigert-Pal's stain.) cord, (Welgert’s stain.) 


They are found always in numbers, so that we sce them scattered every- 
where in the spinal cord, with a few in the brain. They are generally 
sharply outlined, gnd may be of any shape. They possess a harder econ- 
sistency than the surrounding tissue. The neighboring tissue is often 
indurated, so that we find a diffuse sclerosis in addition to the disseminated. 
Whole regions, as the pons and oblongata, may be atrophied in foto." 
Histologically, we find: degeneration of the medullary substance, 
although many axis-cylinders may remain normal; increase of the eon- 





1 Under the name diffuse cerebral sclerosis are embraced many processes which have 
nothing to do with multiple sclerosis. To these belong anatomical alterations which 
are similar.to the clinical picture of paralytic dementia; also the form of atrophy and 
induration of a cerebral lobe or of « hemisphere with the symptoms of infantile spastic 
hemiplegia. Also certain types of idiocy have been referred to a ‘tuberous ’’ sclerosis 
of the cerebral cortex (Bourneville), The literature contains a number of observations 
(Schmaus, Bullard, Heubner, Striimpell), based upon which Heubner has recently 
been able to set up 4 clinical pieture of diffuse sclerosis of the brain (and spinul cord). 
The affection occurred mostly with children, and is characterized by paralytic symp- 
toms and psychical disturbances... A spastic paresis of the leg develops, extends soon 
to the arms; apathy and dementia present themselves, passing to idiocy. General 
paralysis is the final result. Anatomically, a diffuse sclerosis is present, particularly of 
the white cerebral matter and of the corpus callosum. These conditions must be dif- 
ferentiated from those of multiple sclerosis. 
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with exceeding rapidity in a vegetarian, who during the spastic paretic 
stage insisted upon taking a Kneipp eure. The type occurring in early 
childhood does not seem to be progressive. 

Treatment.—Avoid exertion, hot baths, and electricity. Rest is of 
benefit. Nitrate of silver and potassium iodide may be tried. Marie 
hopes that the future may produce a real antitoxin treatment. A mild 
water-cure in Oeynhausen or Nauheim, under careful treatment, may 
sometimes do good. In apoplectic cases, or those resembling an acute 
myelitis and encephalitis, a diaphoretic and antiphlogistic treatment may 
produce excellent results. Local leeching has been a benefit in such 
cases. 

ABSCESS OF THE SPINAL CORD. 

‘This is a very rare disease, In the cases reported,' the disease re- 
sulted cither from traumatism or from metastatic processes,—following 
4 putrid bronchitis, gonorrhea, or abscess of the prostate, 


Bra. 18% 





Sharply defined sclerotic focus in the optic nerve. (Pul's stain.) 


In most of the recorded cases the abscess had its chief’ seat in the 
gray substance and was associated with purulent meningitis; in some 
cases cerebral accumulations of pus developed at the same time. In most 
cases the upper section of the spinal cord was especially involved ; in 
one case the lower, especially the conus, was purulent (Schlesinger). 
Generally, the paralysis develops only some days after the signs of 





' By Jaccoud, Ollivier, Demme, Nothnagel, Ullmann, Eisenlohr, Homén, and 
Schlesinger. 
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Every segment of the cord may be acted upon, but the prominences 
are especially liable (quantitative excess of gray matter in these regions), 
The hemorrhage extends over the whole central gray axis or confines 
itself to one side or part of a side (Fig. 140), It has an especial predi- 
lection to stretch in a longitudinal direction in the form of a long tube 


(tuhdar bleeding). The tissue which is involved becomes friable and _ 


softened, and a myelitis often follows the bleeding. 
Symptomatology—The hemorrhage produces a sudden break of 
continuity in the spinal cord, which happens without warning. The 
patient sinks to the ground, he is 
Fig, 140. paraplegic, can move none of his 
limbs, or only his arms; at the 
same time anesthesia, paralysis of 
the sphineters, ete., oceur. Vaso- 
moter and trophic disorders may 
soon manifest themselves. Some- 
times the paralytic symptoms in- 
erease and extend within a few 
hours. 

The clinical picture varies ac- 
cording to the region affected by 
the hemorrhage, and the symptoms 
generally point to a lesion in- 

Cros-section of the spinal cord in hemate- Volving entirely, or almost entirely, 
crincemmaentin deem mneAe he. gray aalter (oral hemate 
Minor's specimen in my collection.) myelia), The lumbar prominence 

is most often affected. We find in 
such cases a flaccid paralysis of the legs, with loss of reflexes, etc., and, 
later, signs of muscular degeneration, When the cervical prominence is 
the seat of the lesion, we find paralysis with atrophy of the upper limbs, 
spastic paralysis of the lower limbs, etc. ; the first being a partial one, the 
nerve-areas which are affected varying according to the spinal segment 
involved. Oculo-pupillary symptoms are present whenever the lower 
portion of the cervical prominence is implicated. 

When the hemorrhage confines itself to one side, we have an acute 
Brown-Séquard’s unilateral paralysis resulting. The picture is some- 
what characteristic, on account of the special implication of the gray 
matter. In certain cases of Minor, for example, the following symp- 
toms were found: partial paralysis with atrophy of one arm, spastic 
paralysis of the leg of the same side, partial loss of feeling,—analgesia 
and thermanesthesia of the opposite side, This indicates a hemorrhage in 
the anterior and posterior horns of one side of the cervical prominence. 
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Most of these tumors (excluding the syphilomata) have a slow growth, 
They involve the neighboring roots and press upon the cord until it is 
bound down and reduced possibly to one-fourth of its previous size, 
while the tumor to a certain extent forms « nest in it and lies imbedded 
as in a niche of the spinal gray matter. Histological alterations are 
often very slight; at other times inflammatory and softening processes 
occur around the tumor; secondary alterations also take 

‘The tumor rarely absorbs the substance of the cord. (Fig. 144.) The 


Fig, 144. 





“ vs 
‘Nunor medullm spinalls, (Cros-section. 





tumors lying externally to the dura exist a long time before they disturb 
the functions of the cord through pressure. Here have been found 
gliomata, sarcomata, fibrosareomata, and in one case an extradural lymph- 
angioma, 

The tumor may develop in any part of the cord, but oftenest in the 
dorsal region, The cauda equina is also often affected. (Fig. 143.) 

Symptomatology.—In most of the old observations the tumor was 
recognized only on post-mortem examination. 

The clinical interest in the disease, however, has greatly increased 
since the noted case of Gowers and Horsley, who showed that the tumors 
were accessilile to operative treatment, and since then the symptoma- 
tology has been made more exact and complete. 

Spinal-root symptoms are the first signs of the trouble, and, as at 
first only one root or a pair of roots have been affected by the tumor, we 
find that newralgic pains in a definite nerve area, particularly unilateral 
or bilateral intercostal newralgia, are the earliest symptoms. 
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Modifications of the symptoms occur according to the region influ- 
enced. Compression of the lumbar cord causes paralysis with atrophy, 
the spinal symptoms resembling a lumbar myelitis. The severe pains in 
the nerve-tracts from the Inmbo-sacral plexus furnish an important 
differential point. Cervical tumors cause spinal hemiparaplegia at first, 
later a paraplegia of all four extremities, the paralysis of the upper being 
spastic or atrophic or a combination of both. 

Tn tumors of the cauda equina the pains occur in the pelvic region, 
radiating to the anal and perineal region and along the sciatic nerves. 
Tn one ense the paralysis confined itself to the bladder; in another 

* a degenerative paralysis in the area of the ischiadic plexus appeared. 
Tumors that involve the posterior tracts may produce ataxia; if they 
oceur at the height of the upper lumbar cord, the knee reflexes may dis- 
appear early. 

Tn cases of multiple formation the symptoms indicate more than one 
lesion. The presence of tumors in ether regions is an important aid to 
the diagnosis, The course is chronic and may extend over years, 

Treatment.—If syphilis is suspected, a thorough antisyphilitic treat- 
ment must be instituted. In non-specific cases the physician formerly 
could do little more than attempt to still the pains, but it has in recent 
years been shown that operative measures may produce complete recovery. 
Although recommended by Erb in 1878, it was Horsley and Gowers's 
ease of 1887 which showed what could be done in this way, 

Gowers and Horsley belieye that almost all the intradural tumors 
are operable. We have now eighteen recorded eases of surgical inter- 
ference for spinal tumors. Recovery was noted in five; in most of the 
other cases death followed immediately after the operation. Even 
though the results have not been very good, we must remember that 
without operation the patient will surely die, while he may be eured by 
surgical interference. Multiple tumors which spread diffusely over the 
sorface of the spinal cord and those which arise directly from it are nat 
operable. Metastatic tumors also had better be left alone. 

Anabsolute diagnosis is not the only thing that must be made before 
the exploratory operation, but the tumor must be Jocalized. ‘This eauses 
the most difficulty, as in many cases the tumor is sought for too low 
down. As Bruns has remarked, it is generally only possible to deter- 
mine the segmental height of the upper border of the tamor. It is nec- 
essary to search for the highest seat of sensory, paralytic, and painful 
symptoms and to refer them to the highest segment of the cord which 
could be in question, and finally to ascertain that dorsal spine which 
corresponds to the upper segment. Gunshot wounds are especially 
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and eyen into the medulla, As a rule, a cavity is seen in the tumor at 
some place in the cord. The neoplasm may be confined to one side or 
to one of the posterior horns, 

Microscopical examination reveals the fact that the tumor consists of 
glia cells and glia fibres. This gliomatous tissue varies considerably in 
the amount of each that it contains. The cavities are encircled by a 
hard, dense membrane, which may be covered with epitheliam. 

Congenital developmental anomalies are the basis of the process. 
These may affeet the central canal, or nests of glia cells are left in the 
region of the central canal to be irritated spontancously or through 
trauma, and which proliferate, producing neoplasms (Hoffmann). The 
central canal is found in the centre of the tumor, if the process began 
in the cells in its vicinity. A cavity may be caused by a degeneration of 
the neoplasm, or there may have been two canals from the first. Accord- 
ing to whether the canal is primary or secondary do we find it sur- 
rounded by epithelium or not. Other processes, as, for instance, a cir 
cumseribed meningeal disease, may lead to the formation of cavities. 
But it is doubtful whether on account of this a division into different 
forms (Marinesco) is practicable. 

Causes.—It has repeatedly been noticed that the disease follows a 
trauma, It is probable that a congenital predisposition exists, and the 
trauma then excites the cellular proliferation, Experimental observa- 
tions (Schmaus) also indicate this method of development, According 
to Minor, a central hematomyelia produced by the trauma often starts 
the process. Spinal hemorrhage caused by congenital injuries may also 
come into action (Schultze), A splinter of bone entering the spinal cord 
produced a syringomyelia in one ease, Cavities have often been observed 
in syphilitic individuals and accompanying other diseases of the cord. 

Symptomatology.—In the typical cases, in which the gliosis in- 
volves especially the cervical swelling, we find the following triad of 
symptoms: (1) Progressive musewlax atrophy of the upper extremities ; 
(2) partial loss of sensation in the upper extremities, neck, and trunk ; 
(3) vasomotor and trophic disturbances, 

The muscular atrophy begins mostly in the hands, more rarely in 
some other section of the upper limbs, and shoulder-museles, The 
small muscles of the hand are first affected ; the interosseous spaces sink 
in; the balls of the thumb and small finger emaciate ; a “claw-hand” 
develops, and the whole picture strongly resembles the spinal form of 
progressive muscular atrophy. In former years this disease was often 
confused with gliosis. The muscles involved in the atrophy show, as a 
rule, a fibrillary tremor. The electrical examination reveals a reac- 
tion of degeneration, which, however, appears in only a few muscles or 
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_acromegaloid hand has also been observed. Marinesco has described a 
peculiar appearance of the hands as “main suceulente,” and in contra- 
distinetion with Dejerine, among others, has considered it pathognomonic. 
Its chief characteristics are a diffuse swelling, especially on the back of 
the hand. Marineseo considers it to be a hyperplasia of the subcu- 
tancons connective tissue, but vasomotor disturbances are also factors. 
The hand is likewise smaller from the muscular atrophy, feels cold and 
dry, ete, 

An abnormal brittleness of the bones is produced by the disease ; 
even painless, spontaneous fractures occurring. 
Trophic changes in the joints, closely allied to the arthropathies of 


Fio. 149. 





i os 
Absence and deformity, ete.,.of the end phalanges Tingual hemlatrophy in syringomyelia, 


from syringomyelia. (After Hoffmann.) 


tabes, are often seen (Bernhardt, Sokoloff, Klemm, Graf, Londe), only 
the joints of the upper extremity being, however, as a rule, involved, 
Suppuration of the diseased joint is occasionally noticed, 

The cause of the scoliosis, kyphoscoliosis, thorax en bateau (Marie), 
etc., which sometimes are present, is not known, 

Unilatera? hyperidrosia is frequently complained of. The pupils and 
palpebral fissures of one or both sides are often smaller than normal. 
The eye, however, reacts to light, though the dilatation usually observed 
upon shading the eyes is incomplete. 

Aryrican Forms axp Uscommon Syawproms.—The chief un- 
common symptoms are: Bulbar symptoms, especially anesthesia of the 
trigeminal region ; paralysis of the vocal cords and palate, even complete 
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begiaat one syringomyelia is difficult to distinguish from 
leproy, especially the macular form of it, They resemble each other 
so much that Zambavo and Marestang have endeavored to make syringo- 
myelia a form of leprosy. This is, however, impossible, as in the bodies 
of lepers the anatomic process of gliosis has never been found, and in 
the spinal’ cords of those who died from gliosis the lopra bacillus has 
never been detected. 






Tn leprosy the cutaneous lesion extends in multiple clrournscribed plaques on the 
lower limbs and face, while in syringomyelia they are generally confined to the upper 
extremity. The facial paralysis of leprosy, the trophic disordors of the face, tho pig- 
mented or pigmentless spots, the Ieprous knots, are all absent in syringomyelia, The 
sensory disorder of leprosy is not dissociated and partial, as in eyringomyelia, and gen- 
erally appears in islets or corresponds to the innervation of peripheral nerves. The 
muscular atrophy of leprosy begins at the distal parts of the extremities, while in gliosis 
it may commence in the shoulder-girdle. Paralytic symptoms of a spastic nature in 
the legs, bulbar symptoms, nystagmus, cte., favor a dingnosis of gliosis, The detection 
of the bacillus of leprosy makes the diagnosis certain. 


Raynaud's disease and allied tropho-neuroses are sometimes confused 
with syringomyelia, but they should be easily distinguished. 

The prognosis quoad sanationem isa bad one. Though generally 
progressive, it sometimes comes to a stand-still. Remissions are more 
often observed. In one case, where Ines had been present, recovery 
occurred under the use of potassium iodide. 
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Tt need not be further shown how it is that the lower the lesion is, tle 
less the area involved until a disease of the coceygeal nerve produces only 
a paralysis of the levator ani and an anesthesia of the coccygeal region. 

The diseases of the cauda equina produce a symptom-complex similar 
to that of the diffuse diseases of the lumbosacral 
cord. An almost complete analogy exists be- 
tween the diffuse diseases of the filum termi- 
nale’ and the lesions of the lower sacral roots. 
As first established by myself, disease of the 
filum terminale produces the following symp- 
toms > 
Paralysis of the bladder and of the rectum, 
anesthesia of the “ riding-pants” type, lose of the 
serual reflexes, of the Achilles reflex, etc., with 
intact motility in the lower extremities. Many 
others have since described the same symptom- 












Fig. 152, Schematic representation of the vertebral column with the lower part of the spinal cord 
and the ennda equina, DXI-LIV, eleventh dorsal to fourth lumbar mot, The third Jumbur root, 
7.8 (with its craral and obtorator fibres), is made more prominent by dark shading. A, lesion at 
‘The height of the lower part of the spinal cord ; B, lesion at the height of the third lumbar vertebra, 
Involving the cauda equina, The figure is meant to show that both lesions cause about the sume 
symptoms, (After Schultze.) 

Fig. 153,—Traumatic myelitis and partial disintegration of the lower part of the spinal cord, 
(Specimen stained with carmine and alam-hemetoxylin.) 


complex; and in those cases that came to & post-mortem examination 
(Sarbo), myelitis and hematomyelia (Fig. 153), primary hematomyelia, 
and syphilitie processes were the causes observed. 





! Raymond's recommendation to consider the filum terminale os that part of the 
sacral cord which extends from the third sacral nerve downward has been adopted, 
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railroad accidents, may produce grave results. Internal hemorrhage may 
take place in the cord and meninges without there being any external 
injury ; even lacerations of the cord may occur in this way, The symp- 
tomatology need not be discussed here. As a result of such concussions 
a condition of general paralysis may occur which denotes a functional 
inhibition of the spinal cord, and produces death without anything being | 
revealed at the autopsy. This condition and result of shock has been 
known a long time, and referred to a molecular concussion or a reflex 
inhibition of the cord, Kocher, however, denies that shock may pro- 
duce any results without any lesion of the cord or brain. 

Symptoms of Shock.—We find “great prostration ; the eyes are 
sunken, not bright; the look is fixed, staring, and vacant; the extremi- 
ties are cold ; the skin resembles marble; the hands and fect are slightly 
eyanotic ; the temperature is 1° to 14° C. below normal, and the pulse 
is hardly perceptible. The sensorium, is, however, free; voluntary 
movements are possible, but limited and feeble. The sensibility is low- 
ered,” ete. 

In many eases the symptoms of a nervous trouble come on gradu- 
ally and insidiously after the injury, Formerly it was thought to be 
a chronic meningo-myelitis which resulted, and therefore the name rail- 
way spine was given to the nervous trouble arising after railroad acci- 
dents. It is very uncommon for such accidents to produce lesions with- 
out any external injury, and such diseases should be grouped for the 
most part in the category of functional neuroses. 


I. CONGENITAL MALFORMATIONS OF THE SPINAL CORD AND ITS 
ENVELOPES. 


Some of these, as amyelin (absence of the spinal cord), atclomyclia (defect of m 
certain segment from developmental inhibition), diastermatomyelia (bifurcation of the 
cond), diplomyelia (double-cord ), cannot exist and the patient live. They have, there- 
fore, no clinical interest. Certain other malformations, as asymmetries and heteroto- 
pia, produce slight disturbances of function, but are not of diagnostic importance. 

Tra van Gieson showed that the majority of the alterations of the spinal cord de- 
scribed as heterotopia were artefacts, Rachischisis, or spina bifida, is, however, of cline 
ieal Interest. 

Embryonal defects result from failure of the spinal canal to close (rachischisis) or 
from the meninges becoming cystic and forcing themselves through the cleft in the 
canal (meningocele, ete.). In many cases the division is so complete that the soft 
membranes of the cord and the spinal cord itself protrude (myelocele), 

Y. Recklinghausen characterizes as myelocystocele a cystic tumor which forms in 
th spinal cond and produces a cystic, dilated, embryonal medullary tube which pushes 
through a cleft in the vertebra. In simple rachischisis the spinal cord remains intact, 
‘but extends in this, as in tho other types, downward into the sacral canal. The filum 
terminal is adherent at its original situation. In most cases of epina bifida the lower 
section of the spinal cord is more or less limited in development. The roots of the 
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nucleus near its middle, and it is thought that the nutritive material, 


Fie, 165. 





is absorbed at these places. (2) We also see fine notches 
in the myelin which seem to run obliquely to the longi- 
tudinal axis; these are called Lantermann's incisures, 
and are perhaps artificial. 

The non-medullated fibres (gray or Remak’s) are 
found in the sympathetic and olfactory nerves. A cross- 
section of a peripheral nerve (Fig. 156) shows that it is 
composed of numerous bundles, each of which is sur- 
rounded by a membrane consisting of concentric lamellae 
(perineurium). The fibres of eyery bundle are held to- 
gether by the endoneurium. The epineurium, which 
envelops the bundles and gathers them together into a 
nerye-trunk, is filled with fatty cells, and carries ihe 
blood-yessels, whose branches force their way through 
the perineurium to the inside of the bundles, 

The perineurium and endoneurium contain lym- 
phatic tracts for the nerves communicating with the 
central organs, 


Fie. 156. 





Fis, 155.—Modullated nervedibre. a, axiscylinder; « Schwann's sheath ; n, nerrenucleus; p, 
fine granular substance at the poles of the nucleus; r, Ranyler's constrictions, or notes; ¥, (, Lan- 
termatin’s Inclsures, (After Schwalbe.) 

Fro. 156.—Cros-section of @ nerretrank. po, perinearium; ep, epincuriam; s2, secondary 
fasclonlus; pB, primary faecleulus; f, fats g, blood-vessels. (After Seeligm@lier.) 


PERIPHERAL PARALYSIS. 


TRAUMATIC PARALYSIS OF PERIPHERAL NERVES, 


Traumata which involve a peripheral nerve produce more or less 
break in its continuity ; and thereby disorders of motion, of sensibility, 
of reflex excitability, and of the vasomotor and trophic functions are set 
up. If slight pressure is made for a short time, perhaps for one-fourth 











is not trae according to the latest observations. (Ranvier, Vanlair, Von 
Biingner, and Stroebe.) 

The regeneration always commences in the central stamp, from which 
the axis-cylinders grow into the peripheral stump (neurolization, after 
Vanlair). This view, although contradicted by some, explains the 
observations of Vanlair, Gluck, Assaky, ete., that in traumatic and 
operative defects of the nerves the loss of substance may be made up 
by the interposition of am indifferent material,—for example, a decalei- 
fied osseous tube (suture tubulaire), a bundle of fibres of catgut (suture 
4 distance), ete. The newly-formed nerve-fibres which the central 
stump sends ont use this intermediate substance as a bridge or support 
to reach the distal part. Ziegler, however, does not believe that the new 
axis-cylinders are formed from the old ones, but from protoplasm formed 
by proliferation of the nuclei of the sheath of Schwann. Clinical data 
do not seem to confirm the results of experiments on animals, as in 
some cases of nerve-suture the re-establishment of function occurred so 
quickly as to make it impossible that the regenerated fibres grew into 
the distal end of the nerve. 


‘The fact that the restoration of function was the slower and more completo the 
nearer the injury waa to the central ganglion seems to harmonize with the above views. 
Etzold observed un incomplete regeneration years after in u section of the axillary 
plexus; while in sections of the nerves of the arm, in the forearm, and especially the 
hand, the functions returned in from three to six weeks, (Langenbeck, Bruns, Till- 
manns, Woliler, Schiller, Kolliker, Schede, and others.) 


The younger and stronger, the more: “ vital” (Raymond) the indi- 
vidual is, the sooner does the nerve regenerate. 

The degenerative alterations of the nerves and muscles produce a loss 
of electrical irritability, the reaction of degeneration, whose course has 
been followed by Erb, Ziemssen, and Weiss in experiments on animals, 

After a sharp preliminary increase in electrical stimulation for both 
currents, it decreases after the second day, to be completely lost within 
abont ten days. Although the muscles remain unresponsive to the 
faradic current, an increase of galvanic stimulation is noticed in the 
sevond week, with the characteristic alterations of the reaction of degen- 
eration. 

This increase may be so considerable that, according to E. Remak, a 
twentieth part of the normal current strength suffices to produce con- 
tractions (0.1 milliampere on the diseased to two milliamperes on the 
sound side), 

If regeneration does not occur, direct galvanic stimulation decreases 
again in from three to nine weeks, while the sluggish anodal closure con- 
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resistant and more capable of regeneration. Leegard does not believe. 
eee 
only are necessary. 

HF. Maller has especially Inid stress on the fact that in peripheral neural paral- 
yslt, notwithetanding intact sensibility of the skin, a gros disturbance of electro- 
muscular sensibility is present. Lately attention has been called to tho fact that the 
formation of anastomoses in the motor nerves plays a greater rile than was formerly 
thought, inasmuch ns muscular paralysis in lesions of motor nerves may be absent or 
soon disappear, because the muscles receive innervation from anastomoses with other 
nerves (Bardeleben, Frohse). 


Ontside of a few cases in which injuries of a mixed nerve-trunk 
impaired particularly the sensibility, severe, extensive, and continued 
ancsthesia occurs, as a rule, only as a result of traumata which produce 
a dissolution in continuity of more than one nerve-trunk or the whole 
plexus. 

Injuries of sensory or mixed nerves almost constantly cause pares- 
thesia, and often pains, which ave particularly marked in cases of a par- 
tial break in the continuity. 

We often find 2 Ayperesthesia, rarely a total anesthesia, which may 
inelude one or all the different qualities of sensation. According to 
Herzen and Goldscheider, compression of a mixed nerve first involves 
the cold and pressure senses ; later, the senses of warmth and of pain. 

Vasomotor and secretory disorders often result from peripheral nerve 
lesions. We find redness, with a local increase of temperature, which 
later may become decreased, Cycnosis may also follow the hyperemia. 
Edema is observed rarely ; local hyperidrosis more often is present. We 
find frophie disorders of the skin, Tate later of the bones and joints, The 
skin is occasionally smooth, shining, very thin and vulnerable, so that 
the slightest injary may produce ulceration. The development of small 
vesicles, which break and form badly-healing sores, is now and then ob- 
served. Atrophy of the subcutaneous tissue, inhibition of growth, or 
thinning of the bones may all occur, The nails and hair also may take 
part in the changes. In some cases they have been the only signs of 
the disease. 

Motor phenomena of excitation do not play much of a part in in- 
juries of peripheral nerves. Fibrillary tremor need not be discussed. 
The muscular twitchings which occur at times are probably of reflex 
origin, Secondary alterations, secondary contractures, atrophy of the 
capsule of the joint, ete, often complicate the course of the disease, 

Differential Diagnosis,—Direet traumatic musewar paralysis and 
muscular atrophy following upon contusions of the joints—both of whieh 
present only quantitative disorders of electrical stimulation with intact 
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‘Tf it is a simple compression or crush, an electrical treatment is the 
best procedure, although its value is denied by some. In recent cases I 
use the stabile cathode of the galvanic current on the points of pressure, 
the anode being placed on the plexus or any indifferent location. A 
current strength of six to eight milliamperes with an electrode of twenty 
to thirty square centimetres (Remak) should be employed, or the cur- 
rent strength in which the patient feels a subjective case in movement, 

Tf reaction of degeneration is present, combine with this a direct 
stimulation of the paralyzed muscles with a labile galvanie current. If 
the faradie excitability is not lost, the use of a faradie current may be 
indicated, though it is not advisable to excite the nerves directly during 
the first stage. Duchenne had great suecess with the faradie current. 
Even weak induetive eurrents whieh do not produce contractions are 
said to inerease the excitability of the nerve after a certain time, It is 
doubtful whether excitation of the nerve above the lesion with a strong 
current is to be recommended. 

The use of strong currents in recent cases should always be avoided, 
and individual sensitiveness should be taken into account. In old 
cases strong currents or galeanofaradization or franklinization may he 
employed, 

Massage in the neighborhood of the compression may be combined 
with the electrical treatment, avoiding, of course, all mechanical irrita- 
tion of the injured nerve. This is especially valuable in the later stages. 
Wet packs and alkaline baths are also advised. 

Tf an open wound is present, the nerve must be sutured (free opening 
of the stump, freshening of the surfaces, stretching of the stump, cte.). 

The statistics of Tillmanns and Schmidi—who in 1889 collected one 
hundred and twenty-nine cases from literature—showed that the opera- 
tion produced more or less restoration of function in almost two-thirds 
of the cases, 

Schede says that in careful suturing recovery is the rule. Recovery 
need not be expected before some months or a year, though it has been 
observed earlier in some cases, The operation is performed more often 
on the brachial nerves than elsewhere. 

If the patient comes under treatment at a later stage, after the 
wound has become closed, secondary suturing of the nerve is contra 
indicated if the nerve had been cut in two, We do not have any 
criteria by which we may distinguish a break of conduction in a nerve 


. due to a crush from a division of it, Only when the paralysis and de- 


generation are incomplete can we with any certainty exclude a complete 
break in continuity (in case the musele is not also supplied by another 
nerve). An expectant treatment is advisable in all doubtful cases, as 
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oliservation, this was neglected for three days, with the result that a 
severe plexus paralysis developed. 

Even after surgical treatment (suture, etc.), electrical treattnent must 
be given, Do not abandon it too soon, as it may take a year until 
recovery is as-ured, Supporting apparatus can also be used to counter- 
act the effects of the paralysis. 

Finally, muscular transplantation has been advised for compensation 
in old paralyses. 


NEURITIS—INFLAMMATION OF THE NERVES. 


A neuritis may arise in the periveurium and limit itself to this part 
( perinenritis) ; it may have its seat principally in the interstitial tissues 
(interstitial neuritis), or it may confine itself to the nerve-fibres ( paren- 
chymatous neuritis). The first two forms represent a true inflammatory 
process, the last is more properly a neural degeneration, and produces the 
sane alterations which we have learned to be the results of a nerve 
section or a secondary nerve degeneration (Waller's degeneration). A 
close distinction between these different forms, however, cannot be made, 
as they generally occur at the same time, the inflammation rarely confin- 
ing itself to a single part of the nerve. For this reason, also, there is 
little difference in the symptomatology. 

Anatomical.—Aun acute perineuritis causes redness and swelling of 
the connective tissue around the nerve. Even a spindle-shaped intn- 
mescence is noticed occasionally. The arteries in the membranes of the 
nerve are dilated, overfilled with blood, and may be the seat of small 
hemorrhages. Serous transudations and migration of white cells follow 
this hyperemia. The local swelling is at first caused by the exudate, 
later circumscribed connective-tissue proliferation produces nodes in the 
nerve at one or more places (disseminated nodal neuritis). 

‘These alterations are rarely confined to the perineurium ; the inter- 
stitial tissues are also infiltrated and inflamed, thongh perhaps only 
slightly ; and, if it is a severe and protracted case of perineuritis, the 
nerve-fibres become involved. 

Interstitial neuritis depends upon analogous alterations in the inter- 
stitial tissues, and may also produce local swelling, which involves 
almost always the nerve-fibres. 

The parenchymatous or degenerative neuritis (atrophy of the periph- 
eral nerves) is the most common form ; it may be secondary to the above 
forms or primary, 

Gombault's periaxile segmentary neuritis is a mild type. of nerve 
degeneration in which only some segments of the nerve-fibres have 
broken down, the axis-cylinder being intact. Gudden believes this to 
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proved, though some clinical observations seem to indicate that the neu- 
ritis may ascend towards the spinal cord in the form of disseminated foci. 

Inflammation produced by an injury to the fingers has been known 
to extend to the nervesof the arm. It, however, takes place more rarely 
than the older neuropathologists (especially E. Remak') claimed. 
Lately Kausch, Krehl, and Gerhardt, among others, have described a 
number of such cases, and have laid stress upon the fact that they result 
from injected wounds, 

Symptoms.—Acute interstitial neuritis and perineuritis may com- 
mence with fever and chills, though it is not the rule where only one 
nerve is involved. The cardival symptom of acute neuritis is the pain, 
which is found localized or diffused, is severe, boring, tearing, or burn- 
ing, and of long duration, though it varies in intensity. It is increased 
by movement, pressure, muscular action, and stretching and compression 
of the nerve. The skin may be reddened, but is rarely edematous. Its 
temperature may be elevated. 

‘The inflamed nerve is sensitive to presswre, and this sensitivenes in- 
volves the whole trank ; at times mere cireumseribed areas, especially 
where it emerges from a bony canal or a fascia or runs around a bone. 
‘The pressure does not merely produce a local pain, but the pain radiates 
up and down. 

In many cases a swelling or a spindle-shaped intumescence of the 
nerve may be detected by palpation. I found, for example, in an alco- 
holic who complained of severe pains in the region of the perineal nerve, 
that this nerve was swollen to twice its normal size. 

The above symptoms are those of an inflammatory process ; they do 
not betray its nature or its physiological character, for dolor, rubor, 
tumor, and calor are the signs of every inflammation. 

The first signs of involeement af a nerve are the parasthesia and 
Ayperesthesicc in the diseased region, Motor symptoms of irritability do 
not ocear so constantly; these consist in fibrillary twitching, tonic 
muscular contractions, ete. 

The tendon reflexes may be increased in recent and slight cases, but 
are generally decreased and absent entirely in a somewhat advanced neu- 
ritis. The electrical excitability is often increased at first, but decreases 
later on, as soon as there is a break in continuity. 

Trophic disorders, herpes zoster, a glistening skin, and the like, are 

* often observed. It should be remembered that decubitus, gangrene, 
pemphigus, and especially mal perforans (perforating ulcer), may be of 


+ Many of the cases which have been referred to me as ascending neuritis I found 
to be onses of traurnatic neurosis or hysteria, In only two or three did « true asconding 
neuritis appear to be present. 
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thetic zones. The diet should be light and non-irritating Laxatives 
must be given if* necessary, , 

The drags that are used are sodium salicylate, antipyrin, mereury, 
and potassium iodide (in syphilitic cases especially). Subcutaneous in- 
jections of morphine may be necessary to subdue the pain. 

Faradie currents should never be used in the acute stage. A careful 
galvanic treatment may, however, be of benefit, especially the stabile use 
of the anode npon the chief points of pain, the cathode resting upon a 
central part of the nerve. (Current strength to be two to four milli- 
amperes with an electrode of about twenty square centimetres.) Some 
recommend stronger currents, but they should be used only in subacute 
and chronic cases. They should, however, be avoided in the stage of 
irritability. 

Massage and electricity may accomplish wonders whenever the signs 
of irritation have disappeared, or where they have been absent from the 
beginning or if the case isa lingering one. We can use, in addition to 
stabile applications of the cathode to the painful parts, labile galvanic 
muscular stimulation, and even the faradie current, provided faradic 
irritability is not abolished. Massage should never be used in the first 
stage. The atrophy, contractures, and shrinking of the fascie should be 
combated by massage and active and passive movements, 

An oprrative treatment (nerye-stretching, division, etc.) is sometimes 
~ indicated in old cases of interstitial neuritis or perineuritis. Recovery in 
chronic cases may be hastened by the use of thermal baths. (Wiesbaden, 
Teplitz, Wildbad.) 


PERIPHERAL PARALYSIS OF SPINAL NERVES. 


PARALYSI8 OF THE PHRENIC NERVE, 


This nerve is not often paralyzed. Excluding diseases of the cer- 
vieal cord which involve its nucleus, this nerve is paralyzed most often 
by injuries which affect the third and fourth cerviead roots, These are 
spondylitis, fractures and Juxations, vertebral tumors, pachymeningitis, 
spinal hemorrhage, and especially syphilitic meningeal diseases, The 
nerve is rarely invelyed in injuries of the neck, on account of its pro- 
tected position. ‘The same is true in tumors of the neck or thorax. 

Neuritic paralysis of the phrenie may be of rheumatic (2), toxie, or 
infectious origin, A. bilateral phrenic paralysis may occur in the course 
ofan aleoholic neuritis, also from lead intoxication (Duchenne), and as a 
post-diphtheritic paralysis. 

Myositic paralysis of the diaphragm, which is generally due to an 
extension of an inflammation of the pleura or peritoneum, need not be 
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etc.) It may also accompany a total plexus paralysis; it may be the 
residuum of 2 former total plexus paralysis. 

‘The small muscles of the hand and a part of the muscles of the fore- 
arm, especially the flexors, ave found paralyzed. Sensory disturbance is 
generally present in the region of the udnar nerve, as well as the inner 
surface of the upper arm and forearm. 

‘The anesthesia of the hand may extend to the area innervated by the 
median. Tn one case it did notextend above the elbow-joint. (Miiller.) 
‘Vasomotor disorders often develop. Oeulopupillary symptoms only de- 
velop when the roots are injured before they leave the rami communi- 
cantes, It should, however, be observed that traumata of the shoulder or 
arms may, throagh laceration, produce a lesion of the root near the spinal 
cord. Cases are on record where forcible attempts to reduce a dislocation 
of the shoulder-joint tore away the roots from the cord. 


TOTAL PLEXUS PARALYSIS 


is in general a rare disease, and almost always of traumatic, rarely of 
neuritic, origin. Tt may be caused in delivery of a child, by fracture of 
the hamerus or of the clavicle, by subcoracoid or axillary luxation of 
the shoulder-joint, by forcible attempts to replace dislocations, and by 
hemorrhage. 

The paralysis may embrace all the nerves or be limited to some of 
them. Or an originally total paralysis may gradually limit itself to a 
definite area, often to the awillary and radial regions. This paralysis is 
always a degenerative one, Disorders of sensation are always present, 
though varying in extent and degree. The fact that the inner surface 
of the upper arm at times does not show any loss of feeling is due to its 
vicarious innervation by the intercostohumeral nerve. 

The prognosis is not very good, as some paralysis and atrophy not 
rarely remain, no matter how far regeneration extends, This regen- 
eration may go on slowly for years. 

Tn 2 patient who had luxation of the humerus which was overlooked, 
and only replaced after three days, atrophy and paralysis of the whole 
arm developed, which partly disappeared in the first few weeks, ‘The 
paralysis of part of the ulnar and of the museulospiral continued the 
longest, improvement still going on two years afterwards, Alecholteny 
was a complication. 


Plexus paralyses resulting from fracture of the claviele are either a 
direct result of force, or of the pressure exerted by the fragments, or of 
hemorrhage ; or they may not oceur until callus forms. Generally the 
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paralysis of the plexus or its roots can occur. (Seeligmiiller, Jolly, my- 
self, and others.) Sensory disorders are also present in these cases ; only 
the median region of the axilla or the whole inner surface of the upper 
arm are, as a rule, spared. 

Tn a case observed by Seeligmiiller and one seen by me the seulo- 

fibres were involved. Paralysis of the suprascapular nerve 
seems to be the most constant of all, 

Honneand I proved anatomically that in 4 case of typical obstetrical 
paralysis the lesion involved Erh’s point. I found a degeneration of the 
fifth and sixth cervical roots which extended along the cireumflex, mus- 
eulocutaneous, and musculospiral nerves. 

The obstetrical paralysis is rarely bilateral. Jolly has described an 
uncommon case of this kind; in it the muscles of the upper arm sup- 
plied by the fifth and sixth cervical were sound, while all the muscles of 
the forearm and the hand, as well as the pectoralis major, latissimus 
dorsi, and triceps, were involved. The contraction of the antagonists 
(deltoid and biceps) produced a peculiar position of the arms. Jolly be- 
lieved it to have been _ produced. by a lesion of the roots of the cord, 
especially the seventh pair, and that the lordosis of the cervical columa 
resulting from the face presentation produced a laceration of the roots. 

The complications of obstetrical paralysis are fractures of the hu- 
merus and clavicle, dislocations of the shoulder, hematoma of the 
sternocleidomastoid, and chipping of the epiphyses. Kiistner believes 
that the latter often simulates an obstetrical palsy, particularly paralysis 
of the infraspinatus, This condition, however, produces local pain and 
slight crepitation. 

The prognosis is not a bad one. The paralysis may disappear in a 
few weeks, or may last for mouths, and then subside somewhat. I saw 
complete recovery in three cases, Seeligmiller, Bernhardt, d’Astros, 
Jolly, and others observed only partial restitution. Some cases may 
never recover, If a reaction of degeneration exists, the prognosis is 
worse. It is, however, hardly possible to recognize this alteration of 
the electrical excitability in the first five weeks, At any rate, it is ad- 
visable to commence electrical treatment as early as possible. 


PARALYSIS OF INDIVIDUAL NERVES OF THE SHOULDER 
AND ARM. 
THE LONG THORACIC NERVE 


may be injured by a trauma in the suprascapular region or in its axillary 
course, It can occur from injuries to the shoulder, blows or falls on the 
shoulder, an axillary wound, from the carrying of heavy burdens, and 
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sharp corner of a marble slab carried on the shoulder, I observed it 
once after a sabre-wound of the axilla, and in another case in fracture 
of the head of the humerus. 

The symptoms were: paralysis of the flexors of the forearm, with the 
exception of the sapinator longus, and hyperesthesia in the region of the 
lateral cutaneous nerve upon the external surface of the forearm. 

The coracobrachialis was not involved in several cases. The brachi- 
alis internus, which is supplied by branches of the musculospiral, need 
not be paralyzed, so that the paresis in one case was limited to the 
bi 


If the paralysis involves, a3 it generally does, all the flexors with the 
exception of the supinator longus muscle, the forearm can be flexed only 
ly means of this musele or with the assistance of the flexors of the 
hand and fingers. In a supinated position, flexion is impossible or con- 
siderably impaired. Electrical stimulation of Erb’s point produces only 
a contraction of the deltoid and the supinator longus, The muscular 
atrophy produced causes a characteristic depression upon the outer sur- 
face of the upper arm, between the insertion of the deltoid muscle and 
the origin of the supinator longus. 


In one of my patients the zone of hyperesthesia extended almost to the lateral 
dorder of the forearm. There also appeared to be trophic disturbance of the skin, 
which extended beyond the sphere of innervation of this nerve, 


The course depends upon the severity of the lesion. In one case in 
which a moderate degree of reaction of degeneration had been detected, 
recovery occurred after three months’ galvanic treatment, 

More rare still is an isolated paralysis of the suprascapular, which I 
observed once. Cases have been recorded by Bernhardt, Hoffmann, 
Sperling, Benzler,.and Késter, It was supposed to have been caused by 
cold, a fall upon the shoulder, a fall upon the hand with contusion of 
the shoulder, and in my ease by the carrying of heavy burdens upon the 
shoulder. It occurs more often in combination with paralysis of the 
circumflex and in Erb’s paralysis. 

The symptoms are those of paralysis of the supra- and infraspinatus 
with atrophy. Atrophy of the infraspinatus reveals itself very dis- 
tinctly. In my patient the spine of the scapula showed very distinctly, 
on account of the muscular atrophy, (Fig, 169.) Electrical examina- 
tion will also easily reveal the loss of action of the infraspinatus. 

According to Duchenne, the supraspinatus fixes the head of the 
hamerus in ite socket when the deltoid is in action, It also helps the 
deltoid in raising the arm from the side, its action being upward and 
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this form of paralysis are generally individuals whose peripheral nerves 
are already slightly impaired, particularly alcoholics ; and it is not only 
the deep sleep into which they fall which causes it, but also the already 
existing, though slight, degeneration of the nerves, Chronic lead in- 
tovication is also a predisposing cause. Convalescence from fevers, 
cachexia, and senility are also predisposing factors in the production of 
traumatic peripheral paralysis of the musculospiral nerve. In many cases 
it is a toxico-trawmatie paralysis, In some the hand in grasping the 
arm during sleep, or in the carrying of a burden, caused the paralysis. 

Tt may algo oceur in narcosis, not only in the manner described by 
Braun, but also from the bone being pressed against a hard support 
during deep nareosis. 

Handcuffing, pressure bandages, heavy burdens supported on the 
arms, iron pitchers whose handles are carried by the upper arm, sus- 
pension, ete., can cause a unilateral or bilateral paralysis of the musculo- 
spiral. Severe muscular action, particularly sudden extension of the arm, 
as in throwing a base-ball, may completely paralyze this nerve. I 
treated a man who, in danger of falling from a ladder, suddenly and 
forcibly extended his arm to save himself, without, however, accom- 
plishing his purpose. The contraction of the triceps, and, perhaps, also 
laceration of the nerve, resulted in musculospiral paralysis, Similar 
observations were made by Gowers, and Gerulanos especially has lately 
shown that sudden forcible contraction of the triceps muscle, particularly 
of its external head, which lies directly upon the muscnlospiral nerve, 
may produce a paralysis of it. 

Bernhardt reports that this paralysis can also result from falling upon 
the back of the hand, It is needless to mention that the nerve can be 
injared by stabs, blows, bullets, etc. It is often injured in fractures 
of the humerus, as well as of the bones of the forearm, from bone-frag- 
ments, splinters, and callus, In one of my cases it was kept stretched 
by a splinter like a string on a violin bridge. It is rarely paralyzed by 
itself in luxation paralyses, and occasionally in connection with the cir- 
cumflex nerve ; vice versa, these nerves may be the only ones spared, In 
crutch-palsy, also, it is rarely paralyzed alone; in such cases it is a 
total paralysis, involving, likewise, the triceps. Crutches which produce 
such severe pressure are generally poorly made and not padded. 

Other etiologic factors are of little moment as compared with trau- 
matic influences. Over-exertion of the muscles innervated by the mus- 
enlospiral nerve, with an existing predisposition, may evoke such a 
paralysis, as I, for example, observed in a weaver who in his work was 
obliged continually to extend his left hand. (See chapter on Occupation 
Pareses.) 
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extension, Abduction and adduction of the fingers is still possible, but 
on account of the flexed position of the fingers is only seen distinctly 
when the hand and fingers rest upon some support. It is also necessary 
to bring the hand to a position of extension to show the lateral move- 
mentsof the wrist-joint, as it is only in this position that even a normal 
person is able satisfactorily to execute this movement. 


Fro. 160. 





Position of the hand in museulospiral paralysis, 


‘The hand and fingers ean be flexed ina normal manner. The grip 
is, however, considerably weakened. This is due to the abnormal posi- 
tion of the hand and fingers, as the flexors can only contract enengeti- 
cally when as a result of hyperextension of the hand their points of 
insertion are as far as possible from one another. The grip in mus- 
culospiral paralysis becomes normal when the hand is passively held 
hyperextended. Abduction of the thumb is lost or is slight, also hyper- 
extension. 

Paralysis of the supinator longus causes some impairment of flexion 
of the forearm. The brachialis internus, which receives some branches 
from the musculospiral, is, as a rule, not appreciably involved. The 
supinator longus paralysis can be easily detected when, on placing the 
forearm midway between pronation and supination, forcible—against 
resistance—flexion does not bring the musele-belly of the supinator into 
view. Paralysis of the supinator brevis causes inability to supinate the 
hand with extended forearm ; it is, therefore, generally in a position of 
pronation, and supination is only possible with flexed forearm by means 
of the biceps, or is replaced to a certain degree by outward rotation of 
the upper arm (infraspinatus), 

The triceps is involved in crutch-palsy, sometimes also in luxation 
paralysis, An isolated paralysis of the triceps was observed by Seelig- 
miiller in a case of fractured humerus, and one by myself from over- 
exertion of this muscle, 
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narrow strip along the extension side (posterior inferior cutaneous nerve), 
When the nerve is injured wilere it winds around the arm, this region is 
cacy Tf the nerve is injured high up, sensation may also 

be decreased in the external aspect of the upper arm im the region 
innervated by the posterior superior cutancous, In a case of complete 
musculospiral paralysis caused by fracture of the humerus, I found 
anesthesia only upon the dorsal surface of the first phalanx of the 
thumb, 

The prognosis of museulospiral paralysis is in most cases a favor- 
able one, In slight cases of pressure paralysis, in which there is no 
decrease in electrical excitability, reeovery, even without treatment, 
oecurs in several—on an average, in from four to six—weeks, in exeep- 
tional cases even in a fow days; it may, however, be delayed for several 
months, Cruteh-palsy also tends to recede rapidly. In moderately 
severe cases, two, three, or even six months may elapse before the nor- 
mal functions are restored. The chances are less favorable in cases 
due to knife-cuts, bony fragments, dislocated head of the humerus, ete. 
Tf a complete reaction of degeneration is present, the paralysis remains 
or improves but slowly; recovery before many months cannot be ex- 
pected. Those cases resulting from constriction are also often severe. 
When the nerve is completely lacerated or cut through, recovery is only 
possible if the stumps be reunited, and then only after a long time. 
Ether paralyses, as a rule, recover in from one to four months, 

Concerning treatment, see p. 246. As prophylactic measures, all 
severe and long-continued pressure upon these sensitive nerves should 
be guarded against, particularly in using Esmarch’s or roller bandages, 
etc. Tn subcutaneous injections of ether, avoid piercing the fascia, and 
only introduce the needle after lifting a fold of the skin. 

Nerve suturing and neurolysis has been done with good results upon 
the musculospiral nerve (Busch, Wélfler, Czerny, and myself). Monod 
undertook its suturing after extirpation of a tumor involving the 
nerve. Sick and Suenger observed paralysis caused by a traumatic 
defect in this nerve recede after suturing of its peripheral end to the 
median nerve, 

Tn a case of callus paralysis of the museulospiral nerve, recovery 
ensued after a fracture occurred at the same place caused by a new injury. 

Muscular transplantation (page 158) in old paralyses of this region 
has been executed with good results. 

Many apparatus have been recommended for disturbances in fune- 
tion caused by the flexion position, the flaccid hanging down of the 
hand and fingers, which are due to defective ability to flex the hand and 
fingers,—of which that of Heusner deserves special mention: 9 stiff 
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pollicis muscle (and also other muscles of the thumb). The toxic forms 
of polyneuritis also occasionally involve the median, Puerpural neu- 
ritis favors the median and ulnar. Tumors may also develop in the 
median nerve and cause paralysis of it, 

Symptoms.—If the nerve is involved in the upper arm, the fol- 
lowing muscles are paralyzed: the pronators, the carpal flerors (ex- 
cept the flexor carpi ulnaris), the flexor digiti eublimis and profundus 

the muscle branches for the last three fingers), the opponens 
pollicia, the flexor pollicis longua and brevis, the abductor brevis, and also 
the first too lumbricales. If paralyzed on the distal side of the wrist- 
joint, only the small muscles of the hand sre paralyzed. 

‘The position of the hand is not markedly altered, though it is gen- 
erally turned towards the ulna, owing to the excessive action of the flexor 
earpi ulnaris, and on aceount of deficient pronation is held slightly 
supinated. 

Flexion of the hand is carried on with slight force and with devia- 
tion towards the ulnar side. The fingers cannot be properly flexed at 
the first interphalangeal joints, while flexion of the terminal phalanges 
is practicable only in the last three fingers. The flexion of the basal 
phalanges is not involved, 

The thumbs approach the index-fingers, are extended, and lie in the 
same plane as do the fingers ; their opposition is lost, also flexion of the 
terminal phalanx. The patient is unable to pronate the hand, and 
attempts to replace provation by rolling the upper arm inward (when 
the seat of the lesion is high). 

Disuse of the two lumbricales does not show itself, in the cases 
which T have examined, by marked disturbances of function, nor could 
T detect any alterations in. electrical excitability when the interossei 
remained normal, 

‘The electrical excitability is dependent upon the severity of the lesion 
(in a similar manner as explained under paralysis of the circumflex), 
Slight pressure paralysis occurs more rarely in the median than it does 
in the circumflex ; the injury is generally a grave one, and severe altera- 
tions in electrical excitability generally accompany it. 

Pains, hyperesthesia, and particularly decrease in tactile sensation 
are generally present, and the anesthesia may involve the entire arca of 
innervation,—i.e,, the yolar manus to the fourth metacarpal, the volar 
surface of the first three, and the radial side of the fourth finger, as also 
the dorsal surface of the second and third phalanx of the thumb(2), 
index, and middle finger. Individual variations, often pronounced, 
frequently occur in the cutaneous innervation on the dorsal surface of 
the phalanges, Anesthesia, also, may not occur, and even in complete 





sis, which resulted after over-exertion or Iaceration, In muny cases 
cicatricial tissue was found attached to the nerve. Tn the forearm the 
nerve is often incised or completely severed by blows, sabre-cuts, pieces 
of glass, ete. 

Slight pressure paralyses also occur. The nerve can be compressed 
by a hard support, when the iuner surface of the elbow or the condyle 
region rests upon it. This has been noticed particularly in bedridden, 
emaeiated persons; though I treated a strong laborer, not addicted to 
aleohol, in whom a mild paresis of the ulnar nerve developed while he 
was enjoying his noon-day siesta, the elbow of his right arm serving 
asa prop to his head. The first attack ended in recovery in nine days ; 
a new paralysis, which came on under the same conditions some years 
later, was likewise mild. Cases of pressure paralysis during sleep have 
also been observed by Erb, Gowers, and others. Braun refers sleep and 
nareosis paralysis of the ulnar nerve to pressure exerted by the head of 
the humerus with the elevated and abducted arm ; this is, however, not 
always the case in sleep paralysis. A luxation and subluxation of the 
ulnar nerve with the symptoms of paralysis has also been described. A 
protracted or forcible flerion of the forearm is said to have evoked an 
ulnar paralysis in a few cases. The professional pareses often localize 
themselves in the region innervated by this nerve. To these belong a 
paresis observed in glass-blowers, as also in xylographers (Bruns). 
Something similar is said to occur in bicycle riders. 

A primary spontaneous neuritis limiting itself to these nerves is very 
rare, but it has been observed after acute infectious diseases, particularly 
typhoid fever (Nothnagel, Vulpian, Wolf). In many forms of polyneu- 
ritis the ulner takes part in the paralysis. Syphilitic neuritis seems to 
favor the ulnar, and often involves it alone (Ehrmann, Gaucher, myself’). 
Occasionally a spindle-like protrusion of the nerve-trunk has been 
noticed. In some cases a syphilitic meningitis of the corresponding 
roots was the cause of the paralysis, Other tumors may develop upon 
the ulnar nerve. A traumatic cystic formation was described by Bowlby 
and Busch, An ascending neuritis was observed by Cenas. Compression 
from an exostosis-like developmental anomaly on the humerus was noted 
by Feré, 

Symptoms.—In complete paralysis, he flexor carpi ulnaris, flexor 
digitorum profundis for the three last fingers, the adductor policis, the 
muscles of the ball of the little finger, the interosaci, and the last two tum= 
bricales ave affected, 


According to Bardelebon and Frohse, the three lumbricales and the flexor digiti 
sublimis are occasionally innervated by the ulnar nerve, and, on the other hand, the 
ndductor pollicis at times by the median nerve. 
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cases observed by me, a painful sensation of cold in the little finger 
was complained of. In one the skin of the ulnar region was of a 
deep-red color. Hesse found decreased temperature upon the skin of the 
paralyzed finger. Erb described retardation in the conduction of sensi- 
bility, In a shot-wound observed by me, sensory and vasomotor dis~ 
turbances and degenerative atrophy were detected, but no disorder of 
movement was present, 

Trophic disturbances upon the skin occur quite often. Dupuytren’s 
fascia contracture was observed several times (Eulenberg) accompanying 
a neuritis of the ulnar nerve. 

Tn cases of slight pressure paralysis recoyery may follow in a few 
weeks, In severe cases the course is longer and recovery is often only 
possible after artificial measures have been instituted (removal of bone- 
fragments, neurolysis, nerve-suture, ete.), and even then years may 
elapse before recovery is assured. 


‘There are certain congenital muscle defects in the small muscles of the band that 
can evoke the position characteristic of paralysis of the interosei, and fix the hand in 
such position. The process inay, however, recede during the first years of life, as T 
have observed, probably denoting delayed development of these muscles. 


PERIPHERAL PARALYSIS OF THE NERVES OF THE LOWER 
EXTREMITY. 


Diseases of the lumbar and sacral plecuses are not as common as those 
of the brachial. The nerves of the lower extremity are also not as 
often paralyzed as those of the arm. 

There have been but few observations of paralysis of the crural and 
obturator nerves. ‘The causes were generally tumors which arose from 
the vertebral column, the retroperitoneal lymph-glands, the pelvis and 
its contents ; psoax abscesses can also injure the crural nerve, A primary 
spontaneous neurilis of the crural has been observed twiee by me; in 
one case it was referred to a severe drenching, in the other it was of 
gouty origin, In alcohol neuritis the sensory crural branches are often 
affected, but a total bilateral crural paralysis occasionally occurs in aleo- 
holies. Bruns observed crural paralysis with neuralgic pains in a ease 
of diabetes mellitus, which disappeared under antidiabetic diet; in two 
other cases it affected the crwral and obturator, and sprang from one leg 
to the other, An isolated paralysis of the crural is very rarely developed 
from infectious causes, 

The nerve is rather well protected from injuries, though now and 
then traumatic paralysis of it is observed resulting from direct wounds, 
fractures of the thigh and pelvic bones, etc. 
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cause the fascia is then stretched the most. Objectively a more or less 
pronounced decrease in sensation upon the outer surface of the thigh is 
noticed, particularly in its lower area. The disorder described by Roth as 

ia paresthetica, due to a neuritis of the external femoral cutaneous 
nerve, occurs chiefly in men. All those whom I treated for this disor- 
der were alcoholics ; in one, neuritic phenomena were present in other 
nerve-tranks. ita adeas aves lnvemnen: teen ghemupat caeen: Tt 
is generally a harmless trouble. In one of my patients it has existed 


for twenty years, without any other symptoms of disease appearing. It 
may, however, bea symptom of tabes. 


OF the nerves of the sacral plexus, the sciatic is the most exposed to 
injurious factors ; yet complete paralysis of this nerve is rarely noticed. 
Almost all movements that eyoke sejatic neuralgia (sciatica) can also 
produce symptoms of sciatic paralysis, which, however, rarely reach a 
high intensity, but which more often confine themselves to a degenerative 
paresis of the peroneal nerve. 

Osseons fragments from fractures of the lumbar vertebre, sacrum, 
pelvic bones, pelvic tumors, and exudates may compress the nerve-roots, 
The paralyses occurring infra partum, which are generally due to the 
application of forceps, but which can oceur spontancously without any 
artificial help, and particularly in cases of narrow pelvis (Hiinermann) 

contracted pelvis—as a result of the pressure exerted by the 
head of the child upon the nerve, are of great practical interest. They 
generally occurred with oceipital presentations, but were observed onee in 
a face presentation and in a case where the head was born last. 

It is a remarkable fact that in those cases in which the compression 
or some other injurious factor involves the nerves in the pelvis, the 
paralytic symptoms are confined to the peroneal nerve, or at least are 
most strongly marked in it. It has been assumed that the fibres for the 
peroneal nerve lie close together in the pelvis, directly upon the bones, 
being particularly exposed therefore to pressure. 

An uncommon high division of both main branches of the nerves has 
likewise been noticed, Other authors have thought that the fibres for 
the peroneal are particularly sensitive and less resistant. D. Gerhardt 
showed that after the death of an animal the extensors of the foot be- 





1 Attention is called to the fact that the peroneal nerve for the most part arises from 
the lumbosacral nerve—i.¢., from the plexus branch formed from the fourth and fifth 
lumbar and first sseral nerves, which lie dirsetly upon the innominate crest, while the 
rest of the plexus lies upon the pyriform muscle. 





tion of “foot-drop” from contraction of the triceps sure, Contractures 
may also come on in the interossci, fixing the basal phalanges of the toes 
in a position of flexion, Walking is difficult, and the toes scrape the 
floor, unless the patient overflexes the leg at the knee and hip, The foot 
touches the ground first with its outer border and tip. The paralysis is 
generally a degenerative one. 

In neuritis of the peroneal nerve the paralysis may be a partial one; 
for instance, not involving the tibialis anticus or the peroneas longus 
muscles for a long time, 

Tf anesthesia be present it is found in asmall area on the anterior 
surface of the leg, over the crista tibie and outward from this (in the 
lower half), and also upon the dorsal surface of the foot and toes, not, 
however, upon the outer and inner borders of the foot. (See Figs. 24, 
29, and 30.) Tndividual variations, however, occur (Frohse). 

Vasomotor and trophic disturbances are sometimes present. 

Paralysis of the tibialis posticus is characterized by loss of the plantar 
flecion of the foot and toes ; if the popliteus is involved, inward rota~ 
tion of the flexed leg is hampered. Paralysis of the interossei can pro- 
duce a claw position of the toes (pied en griffe) ; separation of the toes 
is also hindered, though no disturbance of function of importance is 
produced thereby. The patient cannot lift himself upon the tips of his 
toes. Walking is very difficult. The overweight of the antagonists 
can evoke a pes calcaneus or valgus. 

Sensation is decreased or lost upon the posterior inner surface of the 
leg, upon the outer border of the foot, the sole, and the plantar surface of 
the toes. 

If the sciatic is involved in toto, the flexors of the leg are paralyzed 
in addition to the peroncus and tibialis posticus, According to Barde- 
Teben and Frohse it also occasionally innervates the adductor magnus, 
‘The disturbance of gait is pronounced, but may be lessened by appro- 
priate supporting apparatus, If the nerve is entirely divided, nerve- 
suture may be necessary, though it has been doue only a few times upon 
this nerve (Dallas and Prath). 

Isolated paralysis of the glutet nerves is very rare. It is not uncom- 
mon in conjunction with the sciatic in diseases of the sacrum and pelvis 
—fractures, tumors, caries with abscess, as in a case of Lachr. Paraly- 
ais of these nerves causes paresis and atrophy of the glutei museles, the 
pyriformis and tensor fasci late, Abduction and inward rotation of 
the thigh, and particularly extension movements of the hip-joint, a8 in 
climbing stairs, ete., are hampered. 
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neuritix of the ocular nerves also occurs; perhaps also a 
primary syphilitic atrophy. Finally, exostoses may involve the ocular 
muscles, as may also syphilitic periostitis of the base of the skull or of 
the orbit, or tubereutosis. Thrombosis of the cavernous sinus may also be 
a cause, 

Although we know a number of poisons that can influence the nerves 
of the pupil and of accommodation, we have little definite knowledge 
concerning the foxie origin of palsy of the ocular nerves. There is no 
doubt that a chronic alcoholic intoxication may paralyze the ocular 
nerves and produce a neuritis of them (nuclear paralysis of the ocular 
muscles of alcoholic origin will be spoken of separately), A paralysis 
of the ciliary muscle and other ocular muscles occurs rather often during 
diabetes. This paralysis is rarely due to gout (Galezowski). Saturnine 
intoxication involves the ocular nerves very rarely. Fish-, meat-, and 
bologna-poisoning paralyzes first the ciliary muscle, then the sphincter 
pupille and the external ocular muscles. (Observations of Cohn, Leber, 
Guttman, Scheby-Buch, etc.) Accommodation paralysis and mydriasis 
have also been referred to poisoning by aysters and to auto-intoxication 
from the intestines (Panas). In these types of ocular paralysis we 
are probably dealing with nuclear diseases of a functional or organic 
nature, 

Compression of the nerves from tumors, aneurisms, meningitic exa- 
dates, hemorrhages, bony fragments, periostitic deposits, inflammation of 
the orbital connective tissue, ete., is a common cause of these paralyses, 

Lesions of the orbit and cranium (basal fractures) injure the ocular 
neryes not only from the fracture and accompanying hemorrhage, but 
contusions without a separation in continuity of the bones may directly 
paralyze them, probably from the fact that they produce hemorrhages in 
the nerves, a predisposition existing thereto, 

Paralysis of the ocular nerves rarely occurs through pressure of the 
forceps in labor.  Arteriosclerosis of the basal arteries may directly 
compress the ocular nerves, or the tortuous course of the main artery 
may cause a stretching of its branches and thereby erush and constrict 
the nerves passing over them. This, however, rarely occurs. 

Tt is seldom that you see a primary hemorrhage of the ocular nerves. 
T saw a trochlear paralysis suddenly appear in a young, non-syphilitie 
man, who had profuse nose-bleeds accompanied by vertigo and apoplectie 
symptoms. It gradually disappeared. 

Stinger observed hemorrhages of the oculomotor nerve in tubercular 
meningitis. 

Ocular paralysis occurs in tabes, multiple sclerosis, cranial tumors, 
ete,, and diseases of the pons and corpora quadrigemina. Only rarely is 
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the other reeti, or all the external ocular museles with the exception of 
the levator palpebre superioris, or the internal rectus, or only the muscle 
of accommodation in combination with or without the sphincter iridis, 
are involved. 

As a rule, in diseases of the nerves of the ocular muscles, all the 
muscles are completely or partially paralyzed, while in nuclear affections, 
unilateral or more often bilateral paralysis of some of the muscles occurs, 
the rest remaining normal. 

A bilateral paralysis of the sphivcter pupillw and muscle of accom- 
modation points, therefore, to a nuclear affection, This also is probably 
the condition when, in complete bilateral paralysis of all the external 
ocular muscles, the muscles of accommodation functionate normally. 
The distinction is not always a positive one, as when a paralysis of some 
branches (for example, the sphincter iridis) remains as a residuum of a 
total peripheral (basal) oculomotor paralysis. I have often seen this in 
syphilitic cases. The sphincter iridis can also remain uninvolved in 
basal diseases of the oculomotor without (with Adamik) suggesting an 
abnormal course of the pupillary fibres, Dammron and Meyer (also 
Dejerine) noticed the presence of a peripheral neuritis of the ocular 
nerves in a case in which the paralysis of the ocular muscles resembled 
nuclear disease. 

Au involvement of the neighboring cranial nerves points to a 
peripheral seat of the paralysis, 

Disease of the ocular nerves themselves never produces associative 
paralysis, though a paralysis of all except the levator palpebre superi- 
oris was observed a few times (Thomsen, Ormerod) in basal disease of 
the oculomotor, 

Fuchs and Silex described a progressive paralysis of the leyatores 
palpebre: superioris occurring in old age, which they believed to have 
been a primary myopathy of these museles. Hereditary ptosis also ocea- 
sionally develops only after birth. 

The course and prognosis depend upon the cause and the charae- 
ter of the original disease. The so-called rheumatic cases and those 
developing after the acute infectious diseases generally recover, as a rule, 
within a few weeks. Those following influenza may be very stubborn. 
The syphilitic form in general has a good prognosis. If it has not lasted 
long, so that atrophy has not taken place, a correct treatment will eause 
complete or partial restitution. In injuries the prognosis depends upon 
the severity of the lesion. The prognosis in non-syphilitie tumors is 
unfavorable, as basal tumors are almost never operable. 

Ocular paralysis occurring in multiple neuritis almost always disap- 
pears when the original trouble recedes. 
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ptosis duplex, fastened to his glasses a protrading stirrup, which 
pressed from below upon the lid in such a manner as to elevate it, 
Figs. 161 and 162 illustrate the effect of a similar mechanical appliance 
used by Heckel in eases of ptosis. 


Fig, 161, Fio. 162. 





PERIODICAL PARALYSIS OF THE’ OCULOMOTOR NERVE, 


Cases haye been observed (Gubler, Camuset, Saundby, Moebins, Sen- 
ator, Pfliiger, Vissering, Charcot, Manz, and others) in which there oc- 
curred from time to time, generally at regular interyals, a paralysis of the 
oculomotor nerve, which again disappeared after some days, weeks, or 
months. Children were generally affected ; a nervous predisposition was 
not noticed. There occurred with the paralysis, which generally attacked 
the same nerve (not passing from one side to the other), headache or pain 
in the eyeballs, the forehead, or the whole front of the head on the side 
of the paralysis, with nausea and vomiting. The headache generally 
had the character of migraine attacks, returned every four weeks or at 
longer intervals, and was almost always accompanied by the oculo- 
motor paralysis. It is the rule that this begins the attack, and dis- 
appears when the other symptoms come on. In contradistinetion to 
typical migraine, the headache and the vomiting may last for a week. 
This paralysis involves generally the whole oculomotor nerve; in some 
cases some of the branches were spared. The paralysis may even con- 
fine itself to the levator palpebre superioris (Knapp), A decrease in sen~ 
sation of the region supplied by the first branch of the trigeminal was” 
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According to Sehiff, Erb, and others, the fibres of the chorda tympani reach the 
second branch of the trigerninal froin the facial through the great superior petrosal und 
the sphenopalatino ganglion. Othors, as Zieh] and Maller, regard them as reaching 
the third branch of the trigeminal through tho small superior potrosal and the otie 

‘lion. 
cen of contral disease of thd trigeminal without any disorder of taste have been 
observed. According to others (Briicke), the chorda fibres join the trunk of the 
glossopharyngeal through the small superticial petrosal and Jacobson’s nerve, so that 
this must be regarded as the nervo of taste. Landois believes that they reach tho 


glossopharyngeal in another way. 
‘This Inst theory is strongly opposed to one of Gowers and Wallenberg, who regard 
not only the chorda fibres but also the taste-fibros of the peripheral glossopharyngeal as 


Joining the trigeminal through the small superior petrosal, This conception is, how- 
ever, contradicted by certain observations (Bruns and others). Other theories, as those 


of Lussana, Schulte, Stich, etc., will not be discussed here, 

Primary isolated diseases of the trigeminal nerve are rare, if we 
exelude the neuralgias, Cases have been observed by Miiller, Archer, 
Ferriér, Schmidt, and Gowers. A primary neuritis of these nerves 
rarely occurs. Hirschl described a case of paralysis of the entire tri- 
geminal as rheumatic. Gruber also called his case rheumatic, in which 
a paralysis of the facial and motor trigeminal occurred in the course of 
an otitis. Polyneuritis rarely involves the fifth nerve and its branches. 
It is, however, often involved in disease-processes at the base of the 
brain, especially those which arise in the middle and posterior cranial 
fosse. The branches may also be injured in their peripheral course 
through the superior orbital fissure, the sphenopalatine fossa, the inferior 
orbital fissure, or in the upper and lower jaws. 

Tumors and chronic meningilie processes are especially liable to in- 
yolve the trunk of the trigeminal and the Gasserian ganglion or its 
branches, This is particularly the case with gummatous meningitis. 
A gummatous neuritis of the fifth nerve has been observed a number of 
times. Caries of the basal cranial bones, especially the sphenoid, often 
causes disease of the fifth nerve. 

The first branch is involved in tumors which develop in the superior 
orbital fissure, which arise in the kypophysis, in ancurisms of the tnlernal 
carotid, and in orbital tumors (in one case varix of the sinus was found 
to be the cause of the compression), The second and third are affected 
by tumors on the floor of the middle cranial fossa and of the spheno- 
maxillary fossa, 

Diseases of the peripheral trigeminal are often of rawmatic origin. 
Injuries of the orbits and of the base of the skull may be a cause. The 
peripheral branches of this nerve may, however, be involved in any 
facial injury, The fifth nerve is often injured in surgical operations, 
resections, an extraction after Thiersch, or in extirpation of the Gasserian 
ganglion, 
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leben. Others claim that only lesions of the ganglion and the roots 
coming from it produce the keratitis (Gaule). The latest conception, 
which Sarauel already believed, is based upon the experiments of Turner 
and the experimental observations by Krause. According to these it is 
not the paralysis of the trigeminal or the loss of trophic influences, but 
the irrilation accompanying the inflammation which produces the kera- 
titis; it is, therefore, not a neuroparalytic, but a neuritic affection. The 
anesthesia of the cornea makes it less resistant to injuries, so that trau- 
matie disease heals slowly, but section of the trigeminal does not pro- 
duce trophic disorder (see page 71). The fuet, that this corneal disease 
is found also in neuritis and in compression of the nerves through tumors, 
ete., confirms this. 

Other trophic changes that are noticed are ulceration of the mucous 
membrane of the cheek and nose, etc., and spontaneous falling out of 
the teeth, which, however, occurs almost entirely in central lesions 
(tabes). 

Te is doubtful whether the so-called Lemiatropia facialis ix due tu dis- 
ease of the fifth nerve. Motor symptoms only appear in diseases of the 
anderior root as well as of the third branch of the nerve. It is injured 
in extirpation of the Gasserian ganglion, Paralysis of the motor fifth 
involves the masticatory muscles—the masseter, the temporal, and the 
pterygoids. Paralysis of the masseter and temporal may be recognized 
by the fact that in chewing, the mouth being tightly closed, these mus- 
cles do not contract. This can be told by palpation with the fingers. 

Peripheral paralysis of these muscles is accompanied, as a rule, by 
alterations of electrical excitability, decrease of the same, or reaction of 
degeneration, Atrophy may occur later on, The lower jaw, in unilat- 
eval paralysis, can be moved only to the injured side, and in opening 
the jaw deviates somewhat from this side. 

Paralysis of the digastric and mylohyoid does not produce any no- 
ticeable symptoms, though the floor of the mouth feels somewhat more 
flabby than on the sound side. Paralysis of the other muscles need not 
concern us here, a no characteristic symptoms are produced thereby. In 
bilateral paralysis of the motor trigeminal the mandibular reflex is lust. 

Some cases of unilateral atrophy of the masticatory muscles deyelop 
spontaneously (Remak, Werner), 

The above refers to complete paralysis of the trigeminal, as is seen in 
complete division of the nerve, In simple compression, the paralytic 
symptums are incomplete and combined with symptoms of irritation— 
neuralgie pains, hyperesthesia, ete, Then follows a hypesthesia, partien- 
larly decreased sensation for touch and pain, which is only gradually 
suceeeded by a complete loss of sensation. 
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curred once after iarticular rhumatism with erythema multiforme. It is 
often combined with herpes zoster. 

Gout, diabetes mellitus, the puerperium, diphtheria, leukemia, and 
especially syphilis, are reckoned as causes. I observed facial paralysis 
follow a mastitis. 

Syphilis generally attacks the facial nerve at the base of the brain, a 
basal gummatous meningitis or a gummatous tumor affecting it. The 
syphilic processes may also involve it inside of the Fallopian canal. It 
is noteworthy that a facial paralysis, probably of a neuritic character, 
may develop in the early stages of syphilis, a few mouths after the primary 
infection (Boix, Goldflam, and others). 

Other diseases, as meningitis, neoplasms, and aneurisms, which form 
at the base of the skull, may involve the facial, 

It may also be injured by traumata at any place in its course. The 
paralysis following upon the extraction of teeth has an unknown cause 
(v, Frankl-Hochwart), 

Tn a case of Stocquart, an inflammation extended from the wisdom- 
tooth to this nerve. 

Polyneuritis, especially aleoholie paralysis, may also involve the 
facial and produce a bilateral peripheral paralysis of it 

Diplegia facialis is observed in diseases of the pous and medulla, 
aneurisms, syphilitic basilar meningitis, rarely in bilateral diseases of 
the petrous bone and middle ear, and oceasionally in rheumatism (Rom- 
beng, Mott, Stintzing, and myself). (Sec Fig. 167.) A facial paralysis 
oceurs sometimes in connection with tetanus. 

Facial paralysis may be congenital, or occur intra partum from the 
use of the forceps, eto. This latter form may be bilateral (Seeligmiller, 
Edgeworth). In one case (Vernier) it occurred in a breech presentation 
with early rupture of the fetal membranes. Congenital facial paralysis 
ia generally bilateral and combined with ocular paralysis (Mébius, 
Bernhardt); it is rarely confined to one side (Stephan, Schultze). It 
may spare some muscles; for instance, the orbicularis oris. Remak 
deseribed a unilateral paralysis which confined itself to the platysma 
and chin muscles. 

_ We do not know anything definite concerning the anatomic basis of 
these congenital facial paralyses. Mobius regards it as a congenital 
nuclear atrophy. 

A neuropathic predisposition is of moment as an etiologic factor 
(Neumann). Charcot saw it occur in a number of sisters. I treated a 

* patient in whom the paralysis resulted from fright, and returned years 
later after another shock. 

Symptoms.—The paralysis occurs suddenly, in the night, without 
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warning; or it develops slowly, following some other disease, The 
theumatic and refrigeratory facial paralysis occasionally has prodromes, 
pecially pain, which may last days or one to two weeks before the 
paralysis appears (Webber, Testaz). This pain is located in the ear or 
back of it, in the face or on the neck, and indicates an involvement of 
the sensory norye-branches, especially of the trigeminal or of those of 
ihe oceipital and cervical regions. A slight swelling of the face, particu- 
larly in front of and below the ear, is occasionally noticed at the begin- 
ning of the trouble. It is occasionally accompanied by fever, headache, 
vomiting, tinnitus aurium, ete. The paralysis involves the facial 
museles supplied by the facial nerve. As a result, an asymmetry of the 
two halves of the face occurs, which may show itself even when the 
muscles are at rest, and which is more strongly marked in old people 
than in the young. The wrinkles of the affected side disappear; the 
eye is wide open, and to such a degree that the mucous surface of the 


Fie. 166. 





Lelt-sided facial paralysis; involvement Chronic facial paralysis (right side), In a woman 
of all branches. seventy-five year old, Attempt to close the tds. 


lower lid looks outward, and the tears do not reach the tear-duct (Fig. 
166). The nose inclines towards the sound side; the nasolabial fold is 
absent on the affected side; and the mouth is drawn towards the other 
side, while the angle of the mouth stands lower on the paralyzed side 
than on the other, and the mouth is wide open on this side. 

The trouble becomes worse on movement: corrugation of the brow, 
closing of the eyes, sniffling, articulatory and mimic movements, are 
executed only on the normal side. This makes the asymmetry more 
evident. The paralysis comes prominently to view on attempts to laugh, 


a 
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to open the mouth, and to show the tecth. The lips cannot be closed 
on the paralyzed side; the saliva dribbles from the angle of the mouth 
on that side, sometimes also the food, In doubtful cases the muscular 
strength may be tested by endeavoring to pull apart the closed lips, or 
by asking the patient to compress your finger between his lips. The 

do not contract; the cheek puffs out on expiration, but does 
not lie close to the teeth in chewing. 

Tn attempting to close the eye, the upper eyelid is depressed through 

contraction of the levator palpebrw superioris, and the eyeball turns 
upward until the cornea is hidden under the lid ; but the palpebral fissure, 
on account of the paralysis of the orbicularis palpebrarum, remains open 
(lagophthalmos). 
When at rest it is generally somewhat wider than that of the other 
side. The lid-reflexes also are absent, and foreign bodies entering the 
eye are not removed, aml produce a conjunctivitis. If a paresis of the 
orbicularis palpebrarum is all that is present, the eye may be closed, but 
the slightest pressure suffices to open it. 

The aural muscles and the platysma are not always involved. Tt is 
doubtful whether the avula is ever affected in peripheral facial paralysis 
(Gowers, Jackson), An oblique position of the uyula denotes nothing, 
as it occurs also in normal persons. We can only speak of a paresis 
when the palatal arch is lower on one side than on the other, and when 
the uvula only slightly contracts during phonation, The articulation is 
heayy at first, as the labials are hard to form. This, however, soon 
remedies itself, The defective dilatation of the nostril may cause 
anosmia. 

Tn many cases the sense of taste is decreased or lost on the anterior 
two-thirds of the tongue on the same side (involvement of the chorda 
tympani). Only rarely is sensation decreased in this area (Bernhardt), 
Total hemiageusia has been observed in a few cases, 

We occasionally find a decrease in salivary secretion on the paralyzed 
side (Arnold, Romberg). ~ 

The tongue protrudes normally, but the drawing of the mouth which 
is present sometimes simulates a deviation, Involvement of the stylo- 
hyoid and digastrie does not produce any marked symptoms, though 
Schultze has lately described depression of the floor of the tongue as a 
symptom of facial paralysis, and is inclined to refer this phenomenon to 
a paresis of these muscles. 

Hyperacuity of hearing (oxyokeia) has been observed (Roux, Lucae, 
and others). It has been referred to paralysis of the stapedias, though 
Urbantschitsch blames it on an abnormally increased contraction of this 
musele. 
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‘Herpes zoster and edematous swelling of the paral, side of the 
fe (v. Frankl, Hiibschmann) are ap ies 
rare symptoms. Fu, 167. 

A partial degenerative reaction 
to electrical stimulation may occur 
after the first two weeks, but it is 
‘not always the case, Sometimes the 
deetrieal excitability may be in- 
creased. 

The symptomatology of facial 
diplegia does not need a special de- 
scription ; Fig. 167 illustrates it. 

Diagnosis. — When completely 
developed, a diagnosis is not difficult 
to make. 

Tris important to locate the Ie- 
sion. We must distinguish between Facial expression in iliptegia facialis, 
yeralyses produced by a lesion of 
the cortical centre, or of the fibres which descend from it to the facial 
nucleus, and those of the nucleus, as also those of peripheral origin. 
Fig. 168 serves to illustrate these relations. 

A slight asymmetry of the facial innervation is often found in 
normal persons, In doubtful cases it is advisable to compare with 
photographs from some earlier time. The customary contraction of one 
side of the mouth in smoking, ete., may produce such an asymmetry. 
Absence of the teeth on one side and atrophy of the alveolar process 
may also produce an asymmetry and simulate a difference in innervation, 

‘The couducting path for the facial nerve comes from the cerebral 
cortex, joins with the fibres from the arm and leg centres in the medul- 
lary radiations of the inner capsule, and then runs alongside the motor 
paths for the extremities of the opposite side through the cerebral 
peduncles to the pons. Here it extends over the middle line to the 
contralateral side and reaches the nucleus of the facial nucleus (Nucl. 
VIL), whieh is in the neighborhood of the abducens nucleus, 

‘The peripheral nerve commences at the nucleus, and for a short dis- 
tance runs alongside the auditory nerye. The path from the cortex to 
the seyenth nucleus in the pons we call the volitional traet, 

Paralysis of this part produces a facial paralysis characterized by (1) 
normal electrical excitability ; (2) unimpairment of the upper facial ; this 
is. possibly due to the existence of a special tract for this part (which I 
regard as improbable), or perhaps to the fact that the upper facial is 

from both hemispheres; (3) a paralysis of the extremities 


ili 
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Diseases of the medulla oblongata often involve the labial facial as well as the 
hypoglossal, giving rise to the view that in the innervation uf the obicularis oris the 
hypoglossal nucleus is also involved. This is indicated in Fig. 168. 


If the facial is attacked at the base of the skull, we would expect 
paralysis of the auditory and other cranial nerves, together with general 
cerebral symptoms (headache, vertigo, vomiting, etc.). 

To localize the seat of the lesion in the further course of the nerve, 
conrult Erb’s scheme (Fig. 169). 

If the lesion occurs between 1 and 2, the facial muscles alone are 
paralyzed ; between 2 and 3, the 
gustatory fibres of the chorda are 
involved, and taste is lost on 
the anterior two-thirds of the 
tongue. If the disease is be- 
tween 3 and 4, the stapedius is 
involved, producing hyper- 
acuity of hearing. If the ge- 
niculate ganglion between 4 and 
5, or the nerve above this, is 
involved, the velum on the same 
side is paralyzed (?). This 
rests upon the hypothesis that 
the motor fibres for the palatal 
muscles leave the facial in the 
track of the major superior 
petrocil, and reach the palate 
through the __sphenopalatine Showing the facial trunk from the base of the 
ganglion and the descending  exuii w the yes anse NJu facial nerve: Fil, 
palatal. We need ay no more “muti aps pot sur 
than that an absolute diagnosis communicating ner 
cannot be made from the symp- Pius ie tains 
toms or with the use of Erb’s 
scheme, as variations are so frequent and our knowledge of the innerva- 
tion not too accurate. 

Course.—Slight cases may recover in une to two or more weeks. 
Severe cases may last for months or remain stabile. Even if improve- 
ment occurs, a new trouble comes on,—conlractures of the until then 
paralyzed muscles. The mouth gradually draws to the paralyzed side, 
the nasolabial folds are furrowed more deeply, the palpebral fissure be- 
comes smaller,—all a result of contraction and shortening of the muscles. 
The normal side then, on superficial examination, appears to be the ~cat 
of the paralysis. Examination of the active movements, <peaking, 
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langhing, ete., shows that, notwithstanding the contracture, the active 
and emotional movements are limited to the side that was formerly 
paralyzed. 

The movements that often accompany this contracture may con- 
fuse one, In shutting the eyes not only the orbicularis palpebrarum 
but also the zygomatic on the side that had been paralyzed contracts, 
so that the labial angle is drawn to one side, Ina physician who had 
had facial paralysis with ageusia, every attempt to move the paralyzed 
muscles produced a metallic taste on the corresponding half of the tongue. 

These secondary phenomena which oceur in the course of facial 
paralysis are supposed to be due to irritation of the nucleus caused by 
the forcible attempts at innervation or to the secondary nuclear altera- 
tions already spoken of. Elevtrical treatment has also been blamed, 
but without justification, though it might be imagined that strong stima- 
lation involying the trigeminal could irritate the facial nucleus (as, for 
instance, a convulsive tic often accompanies a trigeminal neuralgia). 
They develop, however, also in patients who have not received any elec- 
trical treatment, 

Recovery from facial paralysis may also be incomplete in that some 
of the muscles, for instance the muscles of the mouth, again become 
capable of fanctionating while the lids can be only partially elosed, and 
vice versa. 

Sometimes twitchings, the symptoms of convulsive tie, are found. 

Facial paralysis may remit and intermit, may become partially cured, 
and may be combined with an hysterical hemianesthesia of the same 
side (Oppenheim). 

The character of the original trouble indicates the prognosis. In a 
rheumatic paralysis the chances for a cure depend upon the severity of 
the lesion, A facial paralysis which is due to caries of the petrous bone, 
etc,, is incurable, 

We may distinguish a slight, severe, and medium form of facial 
paralysis according to the electrical excitability, It is slight if after 
two weeks the electrical excitability is normal or only slightly involved, 
severe when a complete reaction of degeneration is present, and medium 
when only a partial reaction of degencration is found. Slight paralyses 
recover in two or three weeks; medium, in four to six or eight weeks; 
the severe ones, when at all, in three to six months. Some cases, of 
course, vary greatly. 

In catarrh of the middle ear the prognosis depends upon the cure of 
this trouble, 

Treatment—The first indication is to combat the original disease. 
A specific treatment for syphilis, adiaphoretic and salicylic treatment for 
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nerve (v. Striimpell). A leukemic infiltration of it bas been repeatedly 
observed. It is doubtful whether a primary inflammation and atrophy 
of this nerve ever occurs; a caleification or deposit of calcium salts has 
been observed. 

Disease of the auditory nerve in tabes, multiple sclerosis, and other 
central diseases will not be discussed here, 

Diseases of the trunk of the auditory cannot be casily differentiated 
from labyrinthine diseases, The important symptom in both is difficulty 
of hearing, or deafness, generally combined with subjective tinnitus, and 
often with vertigo and incodrdination. This latter is due to involyement 
of the semicircular canals or of the vestibular nerve, 

Inflammations, hemorrhages, and sclerotic processes may develop in 
both labyrinths at the same time. This could be due to the acute in- 
fectious fevers (typhoid, scarlatina, malaria, mumps, influenza, ete.) as 
well as to ayphilis. 

Nephritis, diabetes, pernicious anemia, hemorrhagic pachymeningitis, 
and leukemia may be the cause of the labyrinthine disease. Diseases of 
the neighboring organs, and especially spidemie cerebrospinal meningitis, 
may involve the inner ear. 

Cases are recorded in whieh a hemorrhage into both labyrinths (after 
trauma) was the cause of total deafness. The deafness caused by poisons 
(quinine, sodium salicylate, ete.) seems to be also of labyrinthine origin. 
Senile involution may also involve the labyrinth and produce a decrease 
in hearing. 

The connection between labyrinthine diseases and vertigo and inco- 
ordination will be discussed at length in its proper place. 

A basal disease rarely confines itself’ to the trank of the auditory 
nerve ; it extends to the facial more often than to the other nerves, and 
to the medulla, pons, cerebellum, ete. 

Concerning the signs of nervous affection of hearing and methods to 
determine it (Rinne’s and Weber's methods, etc.), see page 74. 

Subjective tinnitus of the cara is a symptom which can occur in every 
disease of the auditory system; it is especially persistent in nervous 
defects of hearing. We may even say that where no subjective tinnitus 
is present, as a rule no neryous affection is present (y. Frankl). 

We must always bear in mind that anemia, congestion, and aneu- 
risms of the cerebral arteries may be the cause of the trouble, Clonic 
spasm of the inner museles of the ear is sometimes a cause. This 
form and that produced by aneurisms may be objectively detected, An- 
other cause of deafness and tinnitus is the influence of loud noises—in 
factory hands, locksmiths, blacksmiths, engineers and firemen on loco- 
motives. 
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A bilateral high-pitched tinnitus extending to the head has a bad 
prognosis. 

For more complete particulars, consult text-books of ear diseases. 
We will only lay stress upon the fact that nervous tinnitus may in some 
cases be relieved by the influence of galvanic currents (anode to the ear 
of the side affected, opening and closing currents). They should be very 
weak, and cach sitting should last about ten minutes. The iodides and 
mercury may produce a cure, as it is often a syphilitic disease. Revul- 
sives are also recommended. 


PARALYSIS OF THE GLOSSOPHARYNGEAL NERVE. 


An isolated paralysis of this nerve is hardly ever observed, and the 
lack of knowledge concerning it and its functions has not been cleared 
up by pathology. Even though it is certain that the peripheral ends of 
this nerve receive and conduct the sensations of taste from the posterior 
tongue and the arch of the palate, some observers believe that these fibres 
leave the glossopharyngeal to join the trigeminal nerve, while others 
claim that the chorda fibres pass into the central glossopharyngeal nerve. 
No case has been observed in which it was absolutely proved that the 
posterior fibres of taste are found in the trunk or rvot of the glosso- 
pharyngeal nerve. 

The case cited by Pope, in which a vertebral aneurism pressed upon 
the roots of the glossopharyngeal and produced a hemiageusia, is not suf- 
ficient proof to me, as the pressure and its results may have involved 
other organs. The sensory fibres of this nerve reach the pharynx, the 
tonsils, posterior palatal arch, the tympanic cavity and Eustachian tube, 
and the posterior part of the tongue. A part of this region is also in- 
nervated by the trigeminal. There is no doubt, however, that the sen- 
sory pharynx is wholly innervated by the glossopharyngeal. It also 
takes part in the motor innervation of the pharyngeal muscles, though 
to what extent is not yet known. 

Réthi believes that only the fibres for the stylopharyngeus come from 
it, According to Kreidl, the motor nerves of the esophagus arise in 
the glossopharyngeus, but pass to the vagus afterwards. 

Ignoring the diseases of the medulla which affect this nerve, and 
considering only the peripueral diseases, the processes which involve 
this nerve are inflammations and tumors, especially syphiluma and aneu- 
risms. It may also be involved in thrombosis of the jugular vein, or 
periphlebitis, or in its extracranial course by injuries, tumors, ete. 

A degeneration of this nerve with its roots was observed by me in 
tabes. 
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high up in the neck. Deglutitory paralysis in extracranial diseases of 
the vagus is, however, rarely marked. 
‘ The heart symptoms are inconstant in unilateral affections ; at times 
retardation, but more often acceleration, of the heart’s action is noticed ; 
for example, in compression through tumors (Hayem, Riegel, Stix, and 
others). In unilateral vagotomy all symptoms may be missing (Weid- 
ner, Gurfein). 
disorders occur, as far as they are not of laryngeal origin, 
particularly i in central diseases and bilateral lesions of this nerve. Some- 
times retardation, on other occasions acceleration and irregularity of the 
respiration were noticed. Continued disturbance of respiration was not 
observed in any case of unilateral section of the nerve (Traumann). 

Other symptoms of irritation and paralysis which are referred to the 
vagus, which, however, occur rarely in peripheral diseases of the nerve, 
are vomiting, bulimia, absence of any feeling of hunger and thirst, pain 
in the stomach, and diabetes (Henrat), 

Deglutition or aspiration pneumonia may be a result of section of 
the vagus. Symptoms indicating a paralysis of the vasomotor nerves 
of the lungs were absent in this condition. 

‘The most important component of this set of symptoms is the laryn- 
geal paralysis, which may also be observed alone, and as often from 
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large quanti af alebl (ine gue) and 
i ra-indicated in other forms. 


paralyses onder baths, purgatives, and poas- 





of doubtful advantage in laryngeal paralysis 
Not a few cases of rheumatic paralysis of the 
at, been described in which faradization is said to 
recovery. It is advisable always to apply 
tly to the larynx. Intralaryngeal stimula- 
the posticus increase the trouble, in that it 
vocal cords, both directly and reflexly. In 
he recurrent laryngeal externally, place a knob-like 

ween the inner border of the sternocleidomastoid 
it of the cricoid cartilage and press it deeply 
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inward and downward. It is then possible with a strong gulvanic 
current to stimulate the sound nerves with good results, 

‘The larynx may be massaged in the following manner: Pressure on 
the posterior part of the thyroid cartilage produces a closing of the 
vocal cords, the arytenoid cartilages approaching each other when the 
patient is asked to phonate. Hysteric paralyses of phonation are 
especially amenable to this form of treatment, Postieus paralysis may 
demand the performance of tracheotomy. 


PARALYSIS OF THE ACCESSORIUS NERVE. 


Tn accordance with what we have written in the previous chapter, 
we cannot speak of an inner branch of the accessorius, the vago-acces- 
sorius, as this fasciculus is a part of the vagus from its very origin. But 
some are inclined to believe that the accessorius, in addition to its spinal 
nucleus, which arises in the external ramus, arises also from cell-groups 
in the oblongata. 

‘The external ramus supplies the sternocleidomastoid and the trapezius. 
Some few fibres from the second and third cervical neryes pass to the 
sternomastoid, but it is almost entirely under the control of the acces- 
sorius, The cervical nerves take part in the innervation of the trapezius, 
so that a paralysis of the accessorius does not always paralyze the 
trapezius. This is particularly true of the clavicular portion of the 
muscle, The cervical nerves exert only a slight influence upon the in- 
nervation of the middle portion, This explains why the observations 
of different authors (Remak, Bernhardt, Schmidt, Schlodtmann, ete.) 
concerning the condition of the middle trapezius bundle in paralysis of 
this nerve do not harmonize. In a case examined by me, in which the 
accessorius on both sides was cut and a large piece excised, for the cure 
of spasms in this region, the sternocleidomastoid was completely inert, 
while the trapezius, though weak and atrophied, still had some fibres 
which were capable of being contracted. An “angel-wing” position 
was merely indicated. 

Myelitis cervicalis superior, progressive muscular atrophy of spinal 
origin, gliosis cervicalis, and other diseases of the cervical cord, may 
injure the nuclei and roots of the accessorius. In addition, caries of the 
cervical vertebre, with compression of the nerve-roots from tubercular 
granulations and abscesses, peripachymeningitis tuberculosa and syphi- 
litica, neoplasms and meningitic exudates in the region of the foramen 
magnum, also injuries of the nerve itself and compressions from tumors, 
may all be causes. 

A primary neuritis of the nerve may occur. It is uncertain whether 
the accessorins paralysis noticed sometimes in tabes is of central or pe- 





meningitic exudates, basal hemorrhages, carious processes and also aneu- 
risma of the vertebral artery, luxations of the upper cervical vertebra, and 
hydatid cysts (Dupuytren). The hypoglossal nerve may be injured in 
the neck by different ¢rawmata, compressed by tumors, or injured in 
the extirpation of tumors. Cases of this kind have been described by 
Hutchinson, Weir Mitchell, Schiller, Remak, Traumann, Paget, and 
others. 

A simple isolated neuritis may occur, though very rarely (Erb, Mon- 
tesana, Marina). In some of the cases described as such, however, an 
acute infectious disease preceded it (scarlatina, angina), 

Tt is doubtful whether hemiatrophia lingue can be of ‘oxic origin 
(lead, arsenic, alcohol), 

He ia lingue may, however, be present in tabes, syringo- 
myelia, multiple sclerosis, as a congenital symptom, alone or in conjune- 
tion with atrophy of other cranial nerves or with muscular defects, and 
as a component of hemiatrophia facialis. 

Peripheral hypoglossal paralysis produces paralysis and atrophy of 
the corresponding side of the tongue, When lying on the floor of the 
mouth, the tongue does not devinte or its tip is inclined towards the 
normal side. Traumann believes this to be due to the fact that the 
tonicity of the longitudinal muscles shortens the normal half of the 
tongue, Gowers claims that the root of the tongue is higher on the para- 
lyzed side than on the sound side, due to the loss of tonic contractions 
of the posterior fibres of the hypoglossal muscle; I have noticed the 
same. Tt is difficult for the patient to move his tongue inside his mouth 
towards the paralyzed side, but this inability is never marked. When 
extended it deviates to the paralyzed side, and the raphe forms an arch 
whose concavity is turned towards the paralyzed side. (Fig. 35.) This 
deviation is due to the atrophy of the genioglossus, whose contraction 
draws it to the opposite side, This deviation of the extended tongue 
may be absent in cases of partial paralysis. 

Atrophy is also present ; the tongue is wrinkled on the diseased side, 
is contracted, is not as broad, feels soft and flaccid, and has a fibrillary 
tremor. Electrical examination reveals an incomplete reaction of de- 
generation. An involvement of the external laryngeal muscles (sterno- 
hyoid, sternothyroid, and omohyoid) has rarely been observed (Mébius, 
Remak). 

The motor fibres for these arise for the most part in the upper cervi- 
cal roots, so that lesions above the place where these fibres join the nerve 
do not produce any paralysis of them. In unilateral paralysis of the 
tongue, we do not have very much disturbance in function. The speech 
is somewhat inyolved, and the tongue may be slightly hindered in its 
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to vascular diseases—arteriosclerosis and arteritis obliterans—(Oppen- 
heim and Siemerling, Joffroy and Achard, Gombault, Lorenz, Schlesin- 
ger, and others), 

Exposure to cold is also given asa cause, It is not possible, how- 
ever, that it can produce the disease unless some other condition has 
already acted upon the neryous system. It is probably an exciting 
cause, I have seen many cases in alcoholic subjects commence imme- 
diately after a severe cold, 

Combinations of the above factors are especially liable to produce 
multiple neuritis, as combined alcohol and lead poisoning, combined action 
of aleohol and some infectious disease (pneumonia, tuberculosis), ete, The 
causal connection is not always clear, as those attacked by multiple neu- 
ritis are very sensitive to other infectious diseases. I have observed 
angina, diphtheria, pneumonia, tuberculosis, typhoid, etc., oceur in the 
course of a multiple neuritis, 

Persons of from twenty-five to fifty years of age are the most 
often affected by this disease. Tt rarely occurs in children, if we exelude 
the diphtheritic form, nor is it often found in persons of old age except 
in the forms of cachectic and senile multiple neuritis. Hereditary and 
neuropathic diatheses do not play much of a part in the causation of this 
disease. There is a familial type of multiple neuritis—progressive 
interstitial hypertrophic neuritis of childhood (Dejerine, Sottas), which, 
however, deserves especial notice. (Page 179.) 

Symptomatology.—We will take the alcoholic form as a type and 
follow its description by the distinguishing characteristics of the other 
forms. 

Alcoholic neuritis or alcoholic paralysis develops acutely or subacutely. 
Tt may accompany delirium tremens or result from it. Occasionally 
alcoholism is the predisposing cause, while a cold ora fever forms the 
exciting cause, The temperature may be elevated at the commencement 
or in its further course; but an apyrexial course is not uncommon, 

‘The patients notice first paresthesia and pains. They complain of a 
feeling of formication or numbness in the fect and finger-tips, or dull, 
and irritating pains—rarely lancinating—in the extremities, especially 
the legs. These pains are often slight, but may be severe, and are 
inereased by movements, by pressure on the nerves and muscles, and 
occasionally by mere touch, 

The legs soon begin to feel weak, till—within a few days or weeks, per- 
haps longer—the patient cannot walk, Let us examine him in this stage, 

His sensorium is normal, or he is delirious. In addition to the signs 
of a chronic alcoholism, the gastritis and tremor being especially promi- 
nent, we find the following 
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We notice a slight emaeiation of the legs, which is absent in the first 
stage, or which may be masked by edema and later by fatty deposits. 
We find the feet inclined downward (foot-drop). The muscles feel flaccid 
and soft. Pressure upon them produces pain ; the nerves, especially the 
peroneal, tibialis posticus, and crural, are also sensitive to touch. Ovca- 
sionally we can detect by palpation some 
swelling of the nerves. Passive move- 
ments are uninvolved, but on account 
of the pain may be limited in extent. 

The deep reflexes are anmulled, or 
even with reinforcement produce only 
slight and uncertain reflex actions. Some- 
times, however, at the beginning of the 
disease they may be increased, The pa- 
ralysis is a partial one. The peroneal 
nerves are the first that are involved 
(Fig. 170), occasionally also the tibialis 
posticus, and often also the crural nerve. 
The paralysis embraces all the muscles 
innervated by a certain nerve, or spares 
some, as, for instance, the tibialis anticus 
in paralysis of the peroneal nerves. In 
severe cases, and at the height of the sitaters! peroneal paralysis in alcoholic 
disease, all the nerves may be involved, be 
and a more or less complete paraplegia be present, Ita peripheral char- 
acter is, however, recognized from the fact that some nerye-zones are 
more involved than others. 

Another characteristic of this paralysis is its degenerative character ; 
museular degeneration always occurs and the alterations of electrical 
excitability arerarely absent. We find 1 complete or partial reaction of 
degeneration, generally the latter; also faradic reaction of degeneration, 
and, in certain regions, a simple quantitative decrease of excitability. 
These phenomena of degeneration may even be found in nerves which are 
not paralyzed. The upper extremities are cither not involved or only 
slightly. Tt is uncommon for the disease to start in the upper extremi- 
ties. The extension of the paralysis to the arms in cases where a diffuse 
paresis (or paraplegia) exists in the lower limbs, may be of great diag- 
nostic importance. Great variation exists in the area involved. The 
neuritis may confine itself to one extremity or to a few nerves of the 
limb, or it may attack a few nerves in the different extremities, or it 
may inyolve almost the whole peripheral nervous apparatus. P 

The muserospiral is the most often affected of the brachial nerves, 
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although other serves may be involved at the same time or singly. We 
find here also that « part of the muscles under the control of a nerve 
may be paralyzed while the others are capable of executing their move- 
ments. 

The supinators, for example, sometimes also the abductor longus 
pollicis may be spared, while the rest of the muscles innervated by the 
musculospiral are completely paralyzed. Tt may, perhaps, at the onset 
involve only the extensor communis digitorum. The distal parts of the 
legs and arms, the muscles which mocethe fed and hands; are the ones, 
then, that are first, or the only ones, involved. 

‘This degenerative paralysis, which is almost always a symmetrical 
‘one, presents such a characteristic picture that a diagnosis can often be 
made with some degree of accuracy at first glance. 

Tf the patient can walk, his gait shows many peculiarities produced 
by the bilateral peroneal psralysis. It is also made uncertain and 
labored hy reason of the weakness in other muscular regions. 

Occasionally atatia is present, which in some cases may even be the 
most prominent symptom. Through it the active movements and gait 
are considerably modified, Tt has even been attempted to separate the 
ataxic from the motor form (peripheral neurotabes of Dejerine). These 
cases of incodriination without paralysis are, however, rare. The 
ataxia rarely involves the arms. When ataxia is present, spontaneous 
twitehings, of which the patient is entirely oblivious, are occasionally 
noticed by other people. 

The sensory disorders are less marked than the motor weakness, 
They are, however, rarely completely absent, They extend over more 
of the peripheral region than does the paralysis, We find on the soles 
of the feet decreased sensation for all qualities, and often we find a very 
peculiar and almost pathognomonic combination of anesthesia and hyper- 
esthesia, especially an anesthesia to touch and a hyperalgesia. Or there 
may be decreased sensation to touch and decreased muscular sense with 
hyperalgesia. Or we may find hypalgesia with increased sensation for 
touch. 

This hyperesthesia is found particularly in the planta pedis, and 
may be a hinderance to walking. A decrease of museular sense in the 
toes is at times the only objective sign of sensory disorder. It has 
been noticed, too, that hyperesthesia may be present in one section of 
the skin while hypesthesia is found in another. Delayed sensations, 
ete., are also often found. The sensory trouble is less marked in the 
hands ; a slight decrease of sensation on the tips of the fingers may be 
the only indication that the nerves of the upper extremity are involved. 

The skin refleres are either annulled or decreased. When hyper- 
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the puerperium (Blocq and Marinesco, Kéhler, Collatz, Redlich). 
Gudden claims that the psychosis is not a part of the polyneuritis, but 
may occur without it. 

Of the cranial nerves, the ocular nerves are the ones most often in- 
yolved. Paralysis of the abducens, oculomotor, or some of its branches, 
may occur; but reflex pupillary rigidity is seldom seen, In many cases 
nystagmus is present, as I have shown. The optic nerve is rarely in- 
volved, though neuritis and also partial atrophy (especially pallor of the 
temporal side) are found at times, Uhthoff has seen many cases of this 
nature, and has been enabled to study the anatomic alterations, The 
disturbance of sight is generally of the character of a central scotoma 
(especially for colors) ; this is not only true for optic disease which occurs 
in combination with alcoholism, but has also been seen in a case of 
multiple neuritis of carcinomatous origin. 

Diplegia facialis has been found by myself and others. 

The paralysis of the vagus and phrenic, which sometimes occurs, j is 
of much importavee. The vagus disorder produces acceleration of the 
pulse (rarely retardation); that of the phrenie, paresis or paralysis of 
the diaphragm. Sensitiveness of these nerves, and, in the phrenic, ocea- 
sionally a loss of electrical excitability, are noticed. Mastieatory and 
deglutitory disorders are rare. 

Paralysis of the vocal cords is rarely noticed. In a few cases I was 
able at the height of the disease to detect a systolic murmur of the heart, 
with dilatation of it. V. Strimpell cites a case with involvement of 
the auditory nerve. 

Tt is probable, but not positively known, that a polyneuritis limited 
to the cranial nerves—a multiple cranial nerve paralysis of neuritic 
origin—really occurs (Hésslin, Mannaberg), 

Concerning the course and prognosis the following facts are note- 
worthy. Alcoholic neuritis generally runs an acute or subacute course. 
Tt reaches its acme in a few weeks or months, remains stationary about 
the same length of time or longer, and then recedes, the nerves last in- 
volved recovering first. Cases of a violent character with high fever 
have a very bad prognosis. They may end in death in from eight to 
fourteen days, occasionally simulating Landry's paralysis (see page 332), 
Kichhorst speaks of a “ neuritis acutissima progressiva.” An apoplectic 
onset has been observed in a few cases (Dubois, Dejerine). If the 
development is a little less rapid, the prognosis will depend in general 
upon the constitutional condition and upon the intensity and degree of 
the paralysis, as well as upon the involvement of the cranial nerves, If 
marked marasmus or a condition of exhaustion from an infectious dis- 
ease is present, life is always in danger. Involvement of the vagus and 
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cerebral disease, due to lead intoxication (encephalopathia saturnina). 
We often find in these persons the so-called lead-gum,—i.e., a blue-black 
coloration of the gums close to the teeth. Anemia is generally present, 
occasionally cachexia, arteriosclerosis, and nephritis, The paralysis can, 
however, be the first and the only sign of the poisoning. 


It is noteworthy that lead intoxication may produce disease in the descendants. 
‘The children of lead-workers often die from epilepsy (Berger). Other neuroses and 
organic diseases of the central nervous system (Legrand, Roques) have been ob- 
served. I have seen a cuse of lead paralysis which could only have occurred through 
hereditary influences (Fig. 171). It affected the radial and the peroneal regions in a 
typical manner. The load paralysis in children seems to involve the lower extremitics 
more than the upper (Putnam and Newmark). 


‘The disease generally involves both upper extremities at the same 
time (the one most used may be involved the most); it is, however, not 
uncommon for it to be confined to one arm. It develops in the course 
of some weeks, more rarely in an acute manner soon after an attack of 

colic, The extensors of the hand and 
Fig. 171. fingers are generally, and in many cases 
exclusively, the museles affected. If the 
paralysis is very slight or recent, it may 
be limited to the extensor cummunis digi- 
torum or to a few of its branches, so that, 
for example, extension of the third and 
fourth fingers is impossible. In com- 
pletely developed cases, however, it is not 
only the extensor communis digitorum 
which is involved, but also the extensores 
carpi, though the extensor carpi ulnaris as 
well as the extensors and finally also the 
long abductor of the thumb may be-spared. 
The hands and fingers are found in a po- 
sition of flexion, and if removed from 
this position they immediately return to 
it. The position itself is somewhat char- 
wea ie moat of i exten acteristic (Fig. 172). As a result of it, 
heretitars lead paralysis, the strength which can be exerted to flex 
the fingers or to shake hands is markedly 
lowered, but reaches a normal degree when the hand is passively brought 
to a position of extension, 

Tt can be regarded as a law that in typical cases of lead paralysis 
the supinators, particularly the supinator longus, as well as the triceps, 
are spared, It is, however, not so rare to find that the disease has not 
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Timited itself to the radial nerve, but has extended to the small muscles 
of the hand and of the thumb supplied by the median and ulnar nerves, 
paralysis of these tending even to precede that of the abductor pollicis 
longus and occasionally involving also the interossei, though the latter 
are seldom completely paralyzed. It is also not rare to find the deltoid 
muscle involved, in addition to the extensors, 

Atypical cases of lead paralysis also occur in which the supinators 
are involved together with the muscles of the upper arm,—the biceps, 


Fre. 172. 





Position of the Rutnds (srrist-lrop) in w ease of lead paralysis. ‘The Interossel were affected, as well 
fas the extensors of the hands and fingers, 
the brachialis internus, and the deltoid (Remak’s upper-arm type). The 
localization may be influenced by the manner or the kind of work done, 
or by over-exertion of a certain musele group (toxico-professional paraly~ 
sis). 

Saturnine paralysis is always a degenerative paralysis. The degenera- 
tion of the muscular tissue is evident in the wasting of the muscles. It 
can always be recognized from the reaction of degeneration, which is 
occasionally observed in muscles which are not involved in the paralysis. 
Alterations in electrical excitability are distinctly noticeable cight days 
after the onset of the paralysis. Fibrillary tremor is generally present ; 
sometimes a saturnine tremor. 

Swelling over the wrist-joint occasionally is present, due to thicken- 
ing of the tendon sheaths of the long extensors of the fingers. Thick- 
ening of the metacarpal bones is more rarely found. 

Sensibility is not disturbed; paresthesig and pain are also generally 
absent. 


In atypical cases in which tho paralysis developed in rogions which had been over- 
worked, 1 found sensory disturbunces.—for example, in the axillary reyion in a lead- 
Worker, who had also been engaged in carrying heavy sacks, and in the ulnar region 
ina tinker, ete. Such cases arc, however, rare, 








The lower extremities are not often involved. The extensor cruris 
and the iliopsoas may be temporarily paralyzed. The typical lead paraly- 
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sis of the legs is, however, that of the peroneal nerve without involve- 
‘ment of the tibialis anticus muscle. ‘There is also a generalized saturnine 
paralysis beginning acutely with fever in the muscles of the arms, legs, 
and trunk, following a saturnine encephalopathy. 

A diagnosis is easily established in typical cases, as such an exten- 
sion of the paralytic symptoms very rarely occurs in neuritis from other 
sources, and is seldom observed in poliomyelitis, Tn atypical eases the 

can be established from the anamnesis as well as from objective 
signs of lead intoxication (lead-gum, saturnine tremor, ete.). 


It should be noticed that Jead intoxication occasionally causes paralysis in the 
cranial nerves,—for example, paralysis of the laryngeal muscles, paralysis of the vocal 
cords, and paresis of the adductors and of the abductors, The vagus may also be In- 
volved, causing rapidity of the pulse and disturbances of respiration, The optic nerves 
may be independently involved (amblyopia without any anatomic lesion, optic neu- 
ritis or atrophy’), or be affected in the courte of a saturnine encephalopathy. 

‘To such causes have been ascribed the different cerebral symptoms and cerebral 
symptom-com which follow lead intoxication. These include true opoplery 
{hemiplegia and aphasia), which follows hemorrhages and, more rarely, softening, and 
also transient focal aymptoma whose anatomie bls 1s not known;—for example, 
amaurosis, hemianopsia, ote,, and particularly delirium, come, and conrulsions. Though 
these disturbances are generully acute and disappear cither rapidly or end in death 
(death usually occurring in coma or during convulsions), there are others which de~ 
velop in a chronic manner, or after an acute onset take a chronic course. To these 
belong hysteric phenomena, particularly Aemianesthesia with corresponding sensory 
disturbances, spasms of an hystero-epileptic character, hemiparesis of a functional par~ 
alytic character, etc. Epilepsy and the various psychosce—particularly a curable form 
similar to paralytic dementia, and probably also a true form of this mental disease— 
must in some cases be rogarded as 4 productof chronic lead poisoning. Lead may also 
act directly upon the brain, and in this manner produce gencral cerebral symptoms and. 
focal phenomena, particularly those peculiar neuroses allied to hysteria. At the same 
time some of the cranial nerves—for instance, the optic—may be anatomically involved. 
Tr can aléo act upon the cerebral vessels and produce an arteritis, which causes hemor- 
rhages und encephatomatacia, and lastly can evoke nephritis with uremio cerebral 
toms. All theee factors may occur ut the same time. A. Westphal has deseribed this 
in full in his dissertation written under my control, 


The prognosis as to life is good, providing graye complications, as 
saturnine cachexia, nephritis, ete, do not oceur, and is also good as to 
the curability in the first stage, providing the paralysis is not exten- 
sive and has not existed too long, Even a reaction of degeneration does 
not justify a gloomy prognosis, as recovery is the rule if conditions favor 
protection of the individual from the poison. Repeated attacks of 
paralysis make the prognosis worse. The remissions are not only caused 
by a new intoxication, but also by other injurious agents, as, for instance, 
over-exertion of the muscles. 
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pharyngeal and laryngeal ieflexes are observed. The epiglottis cannot 
be drawn down, and the danger of food passing into the trachea is great. 
The paralysis occasionally involves the recurrent laryngeal nerve, and 
produces hoarseness and aphonia. Involvement of the cardiac nerves, 
which, unfortunately, is not so rare, reveals itself through retardation, 
and later through acceleration and irregularity, of the pulse. The res- 
piratory muscles are also often involved in the paralysis. 

Even in these localized forms of diphtheritic paralysis the tendency 
to extend to distant nerve regions is observed, occasionally first noticed 
through disappearance of the knee reflexes, without any other disturb- 
ances in the extremities, 

These cases form the transition to the generalized forms, which are 
characterized by disturbances of motility and sensibility in the extremities, 
generally following upon the above described local paralytic symptoms, 
which may, however, be confined to the soft palate. After the disap- 
pearance of the palatal paralysis, and after the other paralytic lesa 
have partly receded, the patients complain of weakness, parasthesia, and 
pains in the legs or in all four extremities, These troubles increase 
from day to day, Disturbances of motion, of sensation, and of eo-ordina- 
tion are the objective signs of the disease, 

Tn many cases we find particularly anomalies of sensation, especially 
at the distal portions of the extremities, with ataxia and uncertain gait, 
so that the similarity to tabes is pronounced. In the majority of cases, 
however, the paralysis is the most characteristic symptom. Tn addition 
to a diffuse paresis, a degenerative paralysis, with complete or a partial 
reaction of degeneration, involving particularly the peripheral parts of 
the limbs, is found. The degenerative character of the paralysis is, 
however, not always distinctly marked. Walking is pronouncedly im- 
paired or impossible. Westphal’s symptom is always, Romberg’s symp- 
tom often, present. The anesthesia or the hypesthesia is likewise more 
pronounced upon the distal sections of the extremities ; tactile sensation, 
the sense of position, and that of location are, as a rule, decreased ; hy- 
peralgesia may in addition be present or appear later in the disease, 
The skin reflexes are occasionally increased. 

Disturbances of the bladder and rectum are generally not present, 
thongh they have been occasionally noticed (Katz). 

These paralytic symptoms reach their height in from one to three 
months, the palatal, laryngeal, ocular, and pharyngeal paralyses having 
already disappeared. In some cases the trankal and intercostal muscles 
and also the diaphragm take part in the paralysis; involvement of the 
glossal and facial muscles is not common. In one case, I observed 
facial paralysis with partial reaction of degencration. In another tase, 
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or, what is more common, by aspiration pneumonia, Paralysis of the 
respiratory muscles, particularly of the phrenic, is also a dangerous sign 
(Pasteur). Whenever these or other complications—as, for example, 
myocarditis—are not present, complete recovery may be expected. 

In twenty-eight cases of this kind which I have observed, and in 
which I could follow the course, only four ended fatally. In these the 
heart was involved ; in one case nephritis occurred in addition as a com- 
plication. The individuals were from three to six years old, In the 
adults who were affected by diphtheritie paralysis there were fourteen 
males and three females from fifteen to twenty-eight years old; all re- 
covered. Where death occurs, it is to be expected early ; after six weeks 
the danger is very slight, 

Since the introduction of antitoxin treatment, our experience does 
not show any decrease of postdiphtheritic paralysis. Lublinski claims 
that the generalized form occurs more often without the localized type 
preceding it, That had already been observed before the serum treat- 
ment, though very rarely. 

Though pharyngeal diphtheria is the rule, paralysis may occur in any 
other part of the body, for example, after diphtheria of the yulya, rectum, 
ete. (Gassicourt, Roger). I observed paralysis of accommodation occur 
after a diphtheria-infeeted wound of the forearm before a generalized 
paralysis came on. 

Tn a few cases postdiphtheritic paralysis occurred without being pre- 
ceded by syniptoms of an infection (Boisserie, Senator, Exscherich, 
Guthrie). Henoch doubts this, and thinks that the pharyngeal diph- 
theria was overlooked. In a few cases (Bourges) a diphtheritie form of 
paralysis was said to have developed after a simple angina, 


The cases reported by Eisenlobr, of an infections form of multiple 
neuritis in which diphtheria was not present, are very similar to the 
forms deseribed above, in that the palatal and deglutitory muscles, which 
are almost always spared in the non-diphtheritic forms, were nearly 
always involved. Paralysis of the soft palate and of the laryngeal mus- 
eles has also been observed after erysipelas, 

Beriberi (also called kakke), which occurs in the tropics, is, aecord- 
ing to the observations of Scheube, Baelz, and others, a form of polyneu- 
ritis characterized particularly by pronounced involvement of the nerves 
innervating the heart and blood-vessels. Glogner claims to have found 
in the blood of these patients malaria plasmodia or similar structures, 
Polyneuritis as it occurs with us may occasionally be very similar to this 
type (Rosenblath). 
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branches of the skin are the particular parts in which the neuritis develops, 
Signs of inflammation, as a rule, are not so marked as are signs of 
aici In many cases swelling and redness of the nerves can be ob- 
served macroscopically, and also a hyperemia of the nerve-sheaths. 
Hemorrhages have been rarely noticed (Eichhorst, Dejerine), 
Perineuritic and interstitial alterations are 
either absent or slight in degree, while the 
nerve-fibres themselves show signs of more or 
less complete atrophy. All degrees from the 
merest trace of Gombault’s periaxial neuritis 
to total degeneration of the nerves are found. 
Signs of regeneration may also be observed 
(Gudden). Fig. 175 sal the degeneration 
of the myelin, it appearing in clumps, as it is 
found, for instance, in the muscular branches 
of the peroneal nerve. Fig. 176 is a eross- 
section of a nerve in interstitial and paren- 
chymatous neuritis (compare with Fig. 176a). 
The peroneal nerve and its branches, par- 
ticularly the saphenous major, are most often 
affected, as well as the branches of the mus- 
culospiral nerve, etc., in involvement of the 
upper extremity. Close harmony generally 
exists between the clinical symptoms and the 
pathologico-anatomie observations. It is 
Parenebymatous nouritis. only in very acute cases that we find severe 
Fone dels dare (re ‘symptoms of paralysis with slight or even 
negative pathologic conditions (compare 
Landry’s paralysis), The peripheral character of the process has not 
yet been proved for all the above-described forms of paralysis. There 
is no doubt that alcoholic paralysis is due to polyneuritis, It is, how- 
ever, not rare to find in this form slight central alterations also,—a slight 
atrophy of the cells of the anterior horns, or a poliomyelitic focus, or 
diffuse or disseminated inflammatory conditions, as I (and also Ley- 
den, Pal, and others) have observed in many cases, These are also 
produced by the action of the poison, but are too slight and incomplete 
to be the nucleus of the disease. The psychic disturbances, however, 
reveal the fact that multiple neuritis may be accompanied by involye- 
ment of the brain, as Bonhoeffer, it appears, was able to show by ana- 
tomic examination, Vagus symptoms, as well as paralysis of ocular 
muscles, may be referred in some cases to central nuclear processes or to 
hemorrhagic inflammation of the nerve nuclei (Thomsen). 
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Though alcohol affects particularly the peripheral nervous appa- 
ratus, evoking here the most marked alterations, nevertheless its toxie 
action may at the same time extend to all sections of the central nervous 
system. 


Modern observations of polyneuritis have shown almost constant alterations in the 
central nervous system (Marinesco, Bickeles, Sana, Goldscheider and Moxter, Preiss, 
Schlesinger, and others), Those were generally alterations which were produced by 
the same poison thut caused the peripheral neuritis. Diffuse and disseminated de- 
generations of the roots and the posterior and anterior horns have been found. Cer- 
tain alterations have been looked upon as a simple result of the peripheral neuritis, as, 
for instanco, those obtained by Nissl’s method in the cells of the anterior horn, and 
those observed in the posterior roots and posterior horns by Marchi's method. 


The peripheral seat of lead paralysis has been confirmed by the ma- 
jority of the anatomic examinations. This poison also acts sometimes 
upon the spinal cord and produces severe anterior poliomyelitis, as in 


Fro. 1760. Fra. 1768. 





Cross-section of an atrophic nerve. 
« F,, atrophic fibres. 


the case described by me. That it also extends to the brain is evident 
from the symptoms described of saturnine encephalopathy. The paral- 
ysis of the musculospiral (radial) nerve is of course the only constant 
symptom, though only part of its fibres are affected. Experiments (in- 
spiration of lead salts) have been made on animals, and an atrophie 
paralysis was produced in this manner, the cause of which was a focal 
poliomyelitis. We know less concerning the nature of arsenical paral- 

is. The few anatomic examinations (Alexander, Henschen, Erlitzki, 
and Rybalkin) and to a greater extent the clinical nature and the course 
of this paralysis point to a peripheral neuritis, although in addition 
alterations in the spinal cord haye been found, and in some cases are 


probably the chief factor. 
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The observations of P. Meyer, Gombault, Arnheim, and others make 
it clear that the chief’ basis of diphtheritic paralysis is a neuritic process, 
The diphtheritic poison acts directly upon the nerves in the vicinity of 
‘the foci of infection (palate and pharynx), from here extends to the nerve- 
tracts innervating the laryngeal and ocular muscles, and finally extends 
farther, That the toxin first acts locally upon the nervous system is 
clearly shown by 4 ease in which after a diphtheritic inflammation of the 
navel in a new-born child, the abdominal muscles were first paralyzed. 
Paralysis of accommodation has also been observed as the first symptom 
after an intestinal diphtheria. Signs of an interstitial and parenchyma- 
tous neuritis and hemorrhages in the ocular nerves have been seen. 
Nodat neuritis has also been observed. Buhl found micro-organisms in 
the nerve-sheaths, Signs of arteritis have been detected in patients 
who died from paralytic diphtheria. We cannot assume that the diph- 
theritic paralysis is due to a primary myositis, though pronounced altera- 
tions in the muscles, and in one case limited to the muscles, have been de- 
seribed. Experimental researches which have been undertaken recently 
by Crocq and others have shown the neuritic process to be the result of 
the infection, but alterations in the roots, meninges, and particularly in 
the spinal cord, have been observed at the same time (myelitic foci). The 
anatomic examinations on human beings, carried out according to the 
modern methods, as also those of Sano in my laboratory, and those of 
Bikeles, Preisz, Katz, and others, and also older observations (Dvjerine, 
Gombault), have revealed marked degenerations in the roots of the spinal 
cord and in the cord itself. In several eases, as in those of Kohts and 
Hasche, negative results were obtained. We cannot say with certainty 
whether the diphtheritic poison acts upon the whole nervous apparatus 
or not, the most severe disturbances appearing now here, now there, but 
most often in the peripheral nerves, or whether it may injure toxically 
certain regions withont producing structural alterations in them, 

The peripheral nature of diabetic, tubercular, senile, and cachectie 
polyneuritis is established, though complete anatomic examinations are 
missing for some of these forms. 

It is not probable that in those cases of multiple neuritis resulting 
from: infection, the micro-organisms themselyes produce the nervous 
degeneration; it is generally toxie material, chemical bodies, which 
act similar t aleohol, lead, and other poisons when introduced into the 
system, and in this way injure the neryous system. 

The diagnosis of multiple neuritis is in general easily established, 
particularly so whenever the paralysis exactly corresponds to a periph- 
eral type. Difficulties are particularly due to two reasous: When the 
anesthesia and ataxia are very prominent, the clinical picture may be so 
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paralysis, and edema ; trophic disturbances of the muscles with reaction 
of degeneration and even Westphal’s symptom can oceur from this cause. 
The diagnosis may generally be established from the development : 

gastric disorders have preceded ; fever and severe muscular pain follow ; 
then the characteristic muscular swelling comes on, the difficulty Fs 
moving the eyes, with edema in the vicinity, the disorders of speech, 
voice, dyspnea, ete. The relationship between neuritis and polymyositis 
is given in the discussion of the latter. 

‘Treatment.—The treatment of multiple neuritis is one of the most 
successful in neurotherapy. The cause of the trouble must first be estab- 
lished and the injurious factors removed. The withdrawal of aleoholic 
stimulants is necessary in every case, except where cardiac weakness is 

it. 

Tn lead poisoning all material containing lead must be avoided; the 
body, particularly the teeth and nails, must be kept clean ; the clothes 
worn at work must be removed afterwards, etc. The removal of the 
lead from the body is secured by the use of iodide of potassium, frequent 
alvine discharges (laxatives, sulphur salts), diuretics, and baths, especially 
sulphur baths. 

If the source of the poison is endogenous, it may be remoyed at 
times by the cleaning out of putrid, septic masses, the action of diapho- 
retica, ete. Diabetic neuritis does not always disappear with the ces- 
sation of glycosuria, but the fact that the neuralgias lessen in severity 
when the diet does not comprise saccharine food demands a strict enti- 
diabetic diet to combat this form of neuritis, Malarial neuritis is gener- 
ally cured by quinine. 

If the polyneuritis is due to syphilis, a careful mercurial treatment is 
appropriate, It may, however, fail to do good, or may even do harm. 
Tn sueh cases use immediately the other measures recommended for the 
treatment of polyncuritis, 

In the treatment of beriberi, change of climate does good. 

In all forms of neuritis a strengthening diet is important. Milk, and 
foods made from it, meats, and fat (perhaps cod-liver oil) should be given 
at frequently repeated meals. 

In diphtheritic paralysis of deglutition one must seek to prevent the 
entrance of particles of food into the air-passages, and to keep up the 
strength of the patient by feeding through a sound, and, if necessary, ad- 
ministering nourishing clysters, Ziemssen recommended the introdue- 
tion of the following, four times a day, through a sound : One-half to one 
litre milk soup with fine flour, two to four eggs, sugar, and port wine, 
stirred together, varied with one-half to one litre of concentrated meat- 

~ broth, to which four teaspoonfuls of meat-juice, two to four eggs, and 








—™ 


332 DISEASES OF THE NERVOUS SYSTEM, 


come stationary, or the initial signs of improvement are observable, an 
dectric aud mechanic treatment is in place. As long as symptoms of 
irritation are still present, stebile galoanie treatment is advisable ; later, 
Jabile and faradie musele stimulation. Tn many cases, in which the elec- 
trical enrrent was used without any result, T observed an almost instan- 
taneous improvement from massage. This must be used carefully accord- 
ing to individual sensitiveness. Commence with mild rubbing and 
stroking in the neighborhood of the affected nerves and muscles, and 
increase the manipulations in intensity very gradually, Active and 
passive gymnastics can do mach good, though over-exertion should be 
avoided as far as possible. If the paralytic condition is stubborn, sub- 
cutaneous injection of strychnine (001-008, or gy to sty of a grain, several 
times daily) is often beneficial, Injections of earbolic acid (two per cent.) 
or carbolmorphine in the neighborhood of the affected nerves have also 
been recommended. 

Tn the later stages baths are of benefit; not those of bigh tempera- 
tures, but mild ones of 26°-28° R. (90°-95° F.), If the social relations 
permit, and the transportation of the patient is not accompanied with 
danger, a stay at Nauheim, Ocynhausen, Kreuznach, Wildbad, Wies- 
baden, Teplitz, ete,, is advisable, but only when improvement is already 
far advanced. They ave particularly good for after-cures. Mud baths 
can also be used, In winter, a sojourn in the South may prove bene- 
ficial. During convalescence, hydrotherapeutic measures do good; they 
should be limited, however, to local applications of damp cloths to the 
extremities, and should be commenced at 2 mild temperature. 

The development of paralytic contractures should be eounteracted 
early, particularly in youthful individuals ; a8 soon as foot-drop is indicated 
the pressure of the bedelothes must be removed from the feet by a wire 
basket, and a heavy sack of sand be so placed that it forces the tips of” 
the toes upwards, If contractures are already present when the patient 
comes under treatment, they should be treated according to the usual 
well-known methods ; tenotomy is rarely necessary. 


LANDRY'S PARALYSIS. ACUTE ASCENDING PARALYSIS, 


In 1859, Landry deseribed the following characteristic symptom- 
complex, There develops in individuals, healthy until that time, pre- 
ceded by slight subjective prodromes (general malaise, paresthesiw in the 
extremities, ete.), a flaccid paralysis of the legs, generally first in only 
one, but extending to the other within some hours ora day. After the 
paralysis of the legs has become complete, it extends to the truncal mus- 
cles, and within some days reaches the arms, where the paralysis is like- 
wise of a flaccid nature. Afterwards, the deglutitory, articulatory, and 
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that gross disturbances, particularly a complete loss of sensation, are 
absent ; but a slight decrease of sensation is frequent, cither for some or 
Ol Grad ies @foemeatinci on the exklaral the’ extrem itis Retardation 
of sensory impressions was found several times. 

The museles generally retain their normal volume, and react promptly 
to the electrical current. This is particularly true of the rapid lethal 
eases, and has been noticed in some of longer duration also. But in 
other cases, which in every other respect correspond to this type, museuar 
degeneration with varied disturbances of electrical excitability has been 
noticed: a quantitative decrease or a partial or complete reaction of 
degeneration, In one case I observed a peculiar condition of electrical’ 
excitability : the nerves and muscles reacted to weak electrical stimula- 
tion, but inerease of the current strength did not increase the intensity 
of the contractions, their minimum and maximum lay very close 
together, and evan the strongest current failed to secure a pronounced 
contraction; indeed, several times a strong current produced no contrac- 
tion at all, or a weaker one than that evoked by the weaker current. 
Examination of a piece of muscle which was cut out revealed a waxy- 
like degeneration. These phenomena vanished with recovery, 

The bladder and rectal functions are, as a rule, not disturbed, though 
there are exceptions, even complete sphincter paralysis having been 
observed. 

The cranial nerves, not hitherto mentioned, are not involved ; only 
in a few cases was vascular paralysis (diplopia, accommodation paresis) 
observed. A unilateral or bilateral facial paralysis has been noticed 
several times, 

The sensorium is generally not involved ; only when high fever and 
signs of a general septic infection are present is conscionsness clouded. 

‘The temperature is in the majority of cases normal, ‘though periods 
of pyrexia have been observed in some cases. Profuse perspiration is 
often described, 

It is desirable to discuss the etiology and pathological anatomy 
together. Landry thought that this disease was due to poisoning. This 
view has been adopted by almost all anthors, and was established on a 
scientific basis hy Westphal. The following factors point to a toxic or 
infectious origin. In many eases splenic enlargement, inflammation of 
the lymph glands, hemorrhagic foci in the lungs and bowels, and adbu- 
minuria have been noticed, The observations of Baumgarten, Cursch- 
mann, Centanni, Kisenlohr, Remmlinger, Octtinger and Marinesco, 
Marie and Marinesco, and Bailey and Ewing have been of particular im- 
portance. In the case described by Baumgarten, anthrax was probably 
present, and the corresponding bacilli were found in the blood and in the 
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rarely, however, reached the degree of distinct atrophy, Such anomalies 
have been particularly described by Marineseo, Bailey, and Ewing. But 
the finer the method is, the more cantion must be exercised in the valua- 
tion of observations. 

Tt is plain that a nosologic conception of this disease cannot be placed 
upon a pathologico-anatomic basis, inasmuch as researches and observa- 
tions of this character have varied so greatly. The clinical picture is 
sufficiently clear and characteristic, and there is no doubt that it is due 
to infectious causes and toxins, which in most cases are bacterial products. 
‘The disease may develop after diphtheria, typhoid, variola, anthrax, in- 
fluenza, pneumonia, whooping cough, puerperiam, gonorrhea (?), prob- 
ably also septicemia and other unknown infectious processes. It seems 
to be able to occur in rabies or following upon Pasteur’s treatment 
(Rendu and others). One of my patients, a hostler, beeame stricken 
with Landry’s paralysis afier receiving a wound from the hoof of a 
horse suffering from septicemia. In another case, only severe diarrhea 
had preceded. We certainly cannot speak of a specific infectious agent 
in Landry’s paralysis. 

Alcoholism and, particularly, syphilis have been considered etiologic 
factors. 

Whether the entrance of the micro-organisms into the spinal cord, 
medulla oblongata, and peripheral nervous system is able to produce the 
disease, is doubtful. It is probable that the poison injures the motor 
conducting tracts of the spinal cord, medulla oblongata, and peripheral 
nerves, 80 that it evokes paralysis without exciting any recognizable 
lesions in the nervous apparatus, but that it occasionally leaves visible 
(microscopically detectable) lesions, found in the motor tracts of the 
medulla, or in the peripheral nerves, or in both places. .Asa rule, it 
touches the trophic centres and tracts so slightly that muscular atrophy 
does not result. We can not, however, lay down any set rules in this 
respect. 

Gowers believes that the net of fibres in the gray matter of the 
anterior horns, the terminal extensions of the pyramidal tracts, are par- 
ticularly involved. We would then have an interruption of the motor 
eonducting tracts without trophic disturbances and spastic phenomena = 
but this is an unsupported hypothesis. 

In the cases corresponding exactly to Landry’s type, we have a type 
of disease that is easily separated from other well-known clinical pictures. 
The cases deviating from it closely resemble multiple neuritis, a disease 
which, in common with Landry’s disease, is of toxico-infectious origin. 
It is not proper, however, to regard them as perfectly identical, and to 
make of Landry's disease a polyneuritis acutissima. There is less justi- 
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The disease generally come on acutely, though not suddenly. Gen- 
eral symptoms of ill health open the scene. The patients feel listless, 
experience a dull pain in all limbs; headache, vertigo, and gastric symp- 
toms come on. From the beginning, or in a few days, pains oceur 
whose seat is in the muscles of the extremities and trunk. They are 
deseribed as drawing and irritating, cause a limitation of active move- 
ments, the affected muscles become gradually incapable of funetionating, 
and the patient lies paralyzed and helpless in bed, without being able to 
move a limb. 

The proximal part of the extremities—particularly the muscles of 
the shoulder and upper arm—are generally more markedly affected than 
the distal portions, so that the fingers can still be moved though the 
shoulder- and elbow-joints are lost to all movement. The muscles are 
very sensitive to pressure, even passive movements evoking pain. 

Swelling of the muscles, as well as of the softer tissues and the skin 
oyer them, is one of the most important objective signs; the latter—the 
edematons infiltration of the skin and the subcutaneous tissue—may be 
so pronounced as to prevent any decision as to the condition of the 
muscles. These swellings are found over the muscles which are most 
affected, upon the trancal sections of the limbs, in the region of the 
shoulder, upper arm, and elbow-joint, thigh, ete., this uncommon locali- 
zation of the swelling being particularly characteristic. The arms are, 
asa rule, more markedly implicated than the legs. Wherever the mus~ 
cles can be palpated, they feel at times hard, at other times soft and 
flabby, even a kind of pseudofluctnation and circumscribed edema has 
been noticed. The skin is generally reddened, at times hot to the touch, 
the redness ocvasionally simulating erysipelas, being particularly marked 
on the face. Roseolar and urticaria-like exanthems have been noticed : 
Unverricht therefore speaks of a dermatomyositis. Hyperidrosis is often 
present. 

The muscular affection rarely implicates the respiratory and deglufi- 
tory musoles,—those of the tongue, maxillary region, diaphragm, heart, 
and medulla oblongata. The extension of the myositis to the respira- 
tory museles causes 4 more or less pronounced impairment of breathing ; 
the ingestion of food is made difficult or impossible in case the degluti- 
tory muscles are involved. Ptosis and paralysis of the ocular muscles 
have also been observed. On the other hand, in mild eases the myositis 
may limit itself to the muscles uf one extremity, to one or both thighs, 
to one arm, or even to one muscle, Stomatitis and angina were present 
in many cases. 

The sensorium remains free, the nerves of special sense functionate 
normally, Sensibility does not appear to be affected in typical cases. 





340 DISEASES OF THE NERVOUS SYSTEM. 

clinical pictures are so similar that polymyositis has been described 
as psendotrichinosis. Trichinosis affects, however, a number of persons 
who have eaten meat of the same animal. Gastric disturbances, also, 
are prominent symptoms, and at the beginning are dominant, The 
ocular, masticatory, and laryngeal muscles are chiefly affected, and are 
the seat of severe pains, while edematous swelling of the face and eye- 
lids develops at an early date. 

Mild eases can be confused with muscular rheumatism, though the 
swelling of the muscles, the discoloration of the skin which is frequently 
present, ete, should readily serve to distinguish them. 

The symptomatology of polymyositis has likewise much similarity 
with that of polyneuritis ; a combination of both diseases, a neuromyositis, 
as Senator particularly has shown, is frequently seen. They differ from 
each other in that in neuritis sensitiveness of the nerves to pressure and 
sensory disturbances are almost always present, and the paralysis is 
accompanied by a reaction of degeneration, while the muscular swelling 
and edema are not prominent symptoms, 

Syphilitic myositis can also correspond to the picture of polymyo- 
sitis and be very similar to it (Herrick). It is noteworthy that myositis 

ossificans may also run a progressive 
Fro. 177, course with fever, in that the ossifying 
Em process follows each attack, 

Some observations (Schultze, Op- 
penheim-Cussirer) indicate that there 
are forms of this disease in which the 
affection terminates in progressive or 
stabile muscular atrophy. 

There is also a form of myositis 
which is confined ,to a few muscles, 
and which is caused by over-exertion. 
Strimpel! observed it, for example, in 
the lower limbs of an organ-player 
who had used the pedal for hours, I 
saw it appear in a man after some severe 





‘Interstitial myositis. Cross-section of 
amuscle. 


_ marches. The prognosis of this form, which should be separated from 


the infectious, is favorable, 

Treatment is in general similar to that of neuritis. In a case ob- 
served by me, salicylate preparations and wet packs had a favorable 
influence. For the later stages, massage and gymnasties are especially 
in place, 
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Alleoholism, lead intoxication, marasmus, ete., favor the onset of these 
There are cases of this kind in which we must speak of a 
toxico-professional paresis. In a young lady treated by me, atrophy of 
the small muscles of the hand came on just as she began to recover from 
an attack of influenza. An acute anterior poliomyelitis of childhood 
leaves behind, according to our experience, a disposition to these forms 
of atrophic paralysis. I treated a man, for instance, who found it neces- 
sary to support himself on and firmly grasp a cane with his right hand 
on account of poliomyelitic paralysis of the right leg; there resulted 
from this an atrophic paralysis of the muscles of the right hand, which 
receded completely under careful rest and electrical treatment in the 
hospital. 

‘These conditions generally develop in a chronic or subacute manner ; 
several times, however, I was able to determine an acute or step-like 
onset. 

The prognosis of these artisan’s palsies is in general favorable, If 
the patient takes care of himself in proper time, so that all injurious 
factors are removed, the muscles implicated almost always recover. Only 
in rare enses does the disease seem to be the starting-point of a pro- 
gressive muscular atrophy. 

Treatment consists of perfect rest and sparing of the muscles in- 
volved. The galvanic current can be used in addition. 


THE NEURALGIAS. 


General Considerations—We understand by neuralgia a severe 
paroxysmal pain, experienced in the tract of a nerve-trunk or its 
branches. The patients generally point out the direction of the pain 
with the finger, as it is not the rule for it to limit itself to a point or 
spread out oyer a plane surfaee, Only in rare cases in which it has its 
seat in the terminal branches of the nerves is, instead of a linear exten- 
sion, a point-like or surface extension noticed. 

Neuralgia can come on at any age, though it is rare in childhood 
and occurs mostly in persons of middle age. According to Bernhardt 
males are affected more often than females. Puberty, pregnancy, the 
puerperium, and the climaeterium inerease the disposition. 

The causes are numerous. One of the most important is a newro- 
pathio disposition (Anstie). Hereditarily weak and nervous individuals 
are the most easily affected. 

Exhausting diseases or loss of blood and secretions can also Tay the 
foundation for this evil; anemia, eachevia, senility, and arteriosclerosis 
particularly form a favorable soil for it. Obstipation may also favor its 
onset. 
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the parts of the body in which the neuralgia has its seat, by touching 
the same, by the influence of cold air, by the ingestion of food, by emo- 
tional excitement, or by coughing, straining, sneezing, ete. 

The attack is frequently accompanied by secretory, motor, and vaso~ 
motor aymptoms. Watering of the eyes, salivation, local hyperidrosis, 
twitchings (for example, convulsive tic in trigeminal neuralgia), paling or, 
more often, reddening of the skin, are generally accessory symptoms. 
Circumseribed edema is more rare. In cases of longer duration, swell- 
ing and infiltration of the skin and soft parts, even of the periosteum 
and bones, occur, A stabile edema, a chronic dilatation of the blood- 
vessels of the integument, erythema, ete., ure occasionally noticed. The 
relationship between herpes and neuralgia needs no special description. 
Falling out and graying and other alterations in the color of the hair 
are rare phenomena. 

Paralysis does not oceur in neuralgia, though the pains often cause 
a limitation of active movements, and thereby a kind of pseudoparesis. 
A simple muscular emaciation, due, probably, to deficient blood-supply, 
oceurs (Nothnagel). 

Some of the symptoms, particularly the motor symptoms of irrita- 
tion, are no doubt of reflex origin. 

The pain has its seat in the main trunk of a nerve or in several or all 
of its branches. At the height of the attack it may extend to the branches 
which are not involved at other times or to other nerves, More rarely the 
same nerve on the opposite side becomes implicated at the aeme of a 
paroxysm, A kind of transfer, a springing of the pain to the other side 
—spontancous or as a result of electrical or operative treatment—occurs 
occasionally as a transient phenomenon, The skin in the affected area is 
often hyperesthetic, particularly to slight touch, while deep pressure may 
ameliorate the pain, More rarely, and generally only in later stages, 
there develops a slight hyperesthesia (never anesthesia) in the area inner- 
vated by the diseased nerves (Nothnagel), 4 

In many eases pressure-points in the course of the affected nerves 
are found, on which pressure eauses pain, These, first deseribed by Val- 
leix, correspond generally to the places of exit of a nerve-trank from 
a bony canal or a place where it ean be pressed against a hard floor 
(bones, ligaments). It is uncommon to find the nerve sensitive to 
pressure along its whole course. Pressure-points are often found along 
the vertebral column, corresponding to the origin of the diseased nerves 
(Troussean), 

At the height of an attack, vomiting and retardation of the pulse may 
oceur, though this is very rare. 

When the disease is of long duration, the general constitutional con- 
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‘The criteria enabling us to differentiate neuritis from neuralgia are 
the following. In the former the pain is generally continuous, though 
it may exacerbate at times ; in neuralgia it occurs paroxysmally. In the 
first the nerve is sensitive to pressure in its whole course or for a long 
stretch ; in the latter we find only pressure-points, or there is an entire 
absence of sensitiveness to pressure, In neuritis there is at times 
swelling of the nerves, which is absent in neuralgia, Ii the former 
symptoms of paralysis, atrophy, and anesthesia soon follow the pains ; in 
neuralgia these are absent, or develop only in the latter stage, never, 
however, reaching a high intensity. Neuritis is generally an acute, neu- 
ralgia more often a chronic disorder, 

Tn addition the following points are important for differential diag- 
nosix. A diagnosis of neuralgia should not be made unless a close ex- 
amination has excluded an organic disease, which may have elicited the 
pain by producing organic alterations in the nerves or central ongans. 
Tabes dorsalis, tamor medulla spinalis or cerebri, meningitis and syphi- 
litic neuritis, tumors in the course or neighborhood of the affected nerves, 
ancurismns, ete., must be thought of. Neuralgie symptoms occur some- 
times in multiple selerosis also; I saw a case in which a severe trigemi- 
nal neuralgia was one of the first symptoms. On the other hand, nen- 
ralgia should not be diagnosed too quickly in Aysteric individuals. 
Although a true neuralgia can develop in an hysteric individual, it is 
generally a pseudoneuralgia, pains whieh are either purely psychical or 
are due to peripheral irritation, which is so slight that only a mind 
altered by disease would react to them. ‘These are psychalgias. These 
can be recognized by the fact that every psychical influence is able to 
influence the pain, to increase it temporarily, to silence, quiet, or evoke 
it, necording to the conceptions and effect whieh it produces. Tt can 
often be noticed that the pain is under the influence of self-obsereation, 
increases under autosuggestion, and disappears when the attention is 
distracted, ‘These psendoneuralgias do not follow so strictly the nerve- 
paths; they oceur in islets, diffusely or in segments, and are aceompa- 
nied by corresponding symptoms of hysteria, The differential diag- 
nosis is made more difficult by the fact that a true neuralgia can exeite 
reflexly, in predisposed individuals, a hemianesthesia of an hysterie type, 
though this is rare. 

The conception of neuralgia has been extended and has been referred 
to pains which appear at certain bony prominences or parts of joints 
without there being any noticeable local alteration, These conditions are 
generally of an hysteric nature. Other factors*may, however, be in play. 
Remak and Bernhardt described a pain seated in the lateral epicondyles 
of the humerus, particularly of the right side, which eame on especially 
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do not accomplish the purpose, a course of treatment at Kissingen, Mari- 
enbad, or Homburg may do good. For eases of senile neuralgia Tarasp 
is a dangerous place. 

Tn individuals accustomed to a sedentary life, regulated out-door 
exercise, riding, gymnasium work, ete., may have a favorable influence. 
Where over-exertion has been the probable cause, absolute rest, even 
continued rest in bed, is indieated. 

If the nerve is imbedded in a scar, or subjected to pressure by a 
tumor or callus, proper surgical treatment is in place. 

Recent neuralgias are occasionally quickly relieved by a diaphoretic 
treatment. Local blood-letting may also do good in such cases. 

Malaria-neuralgia is generally relieved by quinine, which—after the 
individual idiosynerasy to the drag has been ascertained—should be 
given in proper dosage. Generally fifteen to thirty grains are necessary. 
Quinine is best taken one-half to one hour before an attack. Where it 
fails, arsenic may relieve. Euealyptol may also be tried. In anemia, 
iron preparations, perhaps iron in combination with arsenic, should be 
used ; providing, of course, that the digestive functions are not harmed. 
Liq. ferri albuminati, Blaud’s pills, hematogen, etc., are preparations that 
can be recommended, 

Tf syphilis has preceded the neuralgia, even in apparently idiopathic 
neuralgia, a specific treatment, particularly potassium iodide, is indi- 
cated, 


If intoxication with metallic poisons is the cause, bathe (particularly 
sulphur baths), a diaphoretic treatment, purging, in combination with a 
strengthening dict, are curative factors, The most important measure is 
naturally the prevention of further intoxication, by removal of the in- 
jurious substance, change of occupation, te, The indifferent baths and 
the carbonated mud baths are also at times of benefit, even in neuralgias 
from other causes, particularly in rheumatic cases, 

To combat the neuralgia, anodyne ointments of opium, belladonna 
(1:10), cocaine (1: 20-30 of vaseline), chloroform (with ol. hyoseyami 
and ol, olivarum, equal parts), and others are used, Counter-irritants and 
revulsives, either veratrin (0.5 : 20), aconitin (0.5 : 20), or eantharides or the 
cautery, are more efficacious, and may have a good influence even in old 
cases. In mild and recent cases moderate counter-irritation, as with 
eantharides, over the painful spofs, is often sufficient ; in old and severe 
cases the cautery is the best remedy. One or a number of superficial 
eschars will suffice. 

Th some cases cold has a good influence, Momentary cooling of the 
skin with applications of chloride of methyl or ethyl chloride (Debove, 
Reddard) may have a palliative effect. 
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Quinine—Commence with small doses, and increase to from thirty 
to sixty grains a day, if the smaller ones do not succeed and the drug 
is well borne. 

Arsenic can be used in the form of Fowler's solution, from four to 
six drops as a dose, or in the form of arsenious acid, preseribed in pill 
form. An arsenical water (Levico, Roncegno) can also be used. 

Sodium saticylate—From forty-five to ninety grains a day in watery 
solution. 

Satol.—In the same dose. Satipyrin, trom five to fifteen grains. 

The bromides, Potassium iodide, from five to ten grains several times 
daily. 

Ol. terebinthine.—From five to fifteen drops in gelatin capsules, 

Tr. gelsemiiF rom fifteen to twenty drops several times daily, 

Aconitin nitr—.0001 (solution of 0.05: 25.0, one drop, ten times 
daily, increasing to eight drops). Cannabin, tann., from three to five 
grains. 

Of the newer remedies: antipyrin, from five to fifteen grains ; phe- 
naeetin, from five to fifteen grains; lactophenin, in the same dose ; 
untifebrin, from three to ten grains ; analgen, fifteen grains; evalgin, two 
or three grains in alcoholic solution ; methylene blue, from three-twentieths 
to one grain (,0L-.08) subcutaneously, or one and one-half grains (0.1) 
internally (highest daily dose, fifteen grains), in gelatin capsules ; butyl- 
chloral (7.5, glycerin 20.0, aq. destill, 130.0, every ten minutes a tea- 
spoontil), ete, 

None of these drugs are reliable ; their use has always only the value 
of an empiric attempt, and most of them require careful observation to 
prevent intoxication, Lately, pyremidon, from three to ten grains, has 
been recommended, I have several times seen good results from this 
drug in severe chronic cases. I have had no experience with kryofin. 
A very complicated treatment, in which strychnine, potassium iodide, 
and other drags, in addition to rest in bed, were used, has been deseribed 
by Dana. 

Continued use of arsenie in small doses should always be tried in 
stubborn eases. In severe eases all these drugs fail, and the severity of 
the pains makes the use of morphine necessary. Subcutaneous injections 
in the vicinity of the diseased nerve are most efficacious, and to morphine 
is ascribed not only pain-stilling but also curative effects in neuralgia. 
Be careful not to place the hypodermic into the hands of the patient or 
relatives, and avoid a too frequent repetition of the injection. When 
morphine does not act satisfactorily, a combination of morphine and 
atropine has been praised. Cocaine may also be tried. 

The use of ether and methylene bichlorate in the form of a spray 
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be due to the extensive innervation of the nerve, to its exposed seat, and 
to its course through numerous narrow, bony canals. ‘The factors given 
before as etiologic moments refer to quintus neuralgia also. This is 
especially true of a neuropathic diathesia which iz in many cases the only 
cause discoverable. Malaria-neuralgia and neuralgia following upon 
the infections diseases (particularly influenza) favor the trigeminal re- 
gion, particularly the first branch. The same is true of the toxie forms. 
Whether there is a rheumatic neuralgia of the trigeminus, as, for instance, 
Leube describes, or whether cold acts only as a predisposing canse, ean- 
not be definitely stated. Acute articular rheumatism is said to be able to 
clothe itself in the form of a neuralgia. 

The disease is often due to diseased processes in the month, in the 
nose and frontal sinuses, particularly from carious teeth, abnormal for- 
mations of the teeth, exostoses on the same or on the alveolar process, 
abnormal condition of the teeth-pulps (Boennecken), chronic catarrhs, 
swelling and hypertrophy of the nasal mucous membrane, and catarrh of 
the frontal sinus, I have several times seen this disorder develop after 
operations within the naso-pharynx. Swelling of the periosteum within 
the bony canals through which the branches of the fifth nerve pass, with 
dilatation and inflammatory degenerative processes in the blood-vessels 
accompanying them, is often the cause. Moos found an exostosis upon 
the posterior wall of the external meatus to be the cause of a neuralgia of 
the fifth nerve. 

The neuralgia which not rarely arises in the alveolar processes of a 
toothless jaw (nécralgie des édentés) is referred to an otitie process in the 
alveoli, through which the nerve-terminals are irritated. According to 
darse, extraction of a tooth may elicit neuralgia. 

Ocular disease (conjunctivitis, ivitis, glaucoma, refractive errors) can 
likewise evoke neuralgia. It is more rarely due to a middle-car catarrh, 
In some of my cases, continued sojowrn in overheated rooms was ascribed 
as the cause, 

Several times an aneurism of the internal carotid was the factor 
(Romberg). : 

Neuralgia of the fifth nerve is rarely bilateral (except in diabetes), 
and only exceptionally implicates all three trunks, but affects asa rule 
one oF two or only a branch of these. A neuralgia originally confined 
to a small area may extend to several branches in its further course, or 
the opposite occurs; it can also spring over to other nerves, though this 
is not common, The pains are generally very intense, so pronounced that 
robust men style them unbearable. They can be compared to the 
entrance of a glowing hot rod or the boring of a sharp knife. The 
patient presses the hand to his brow, avoids all movement of the facial 
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glaucoma, after injuries and over-exertion of the eyes, and in cases with 
refractive errors. 

Neuralgia of the second trunk (sapramaxillary nerve) oceurs most 
often in the infraorbital nerve. The exit of this nerve at the infraorbital 
foramen is its most constant pressure-point. The alveolar or superior 
dental nerve is not rarely involved alone. The pains are felt in the 
upper jaw, even deep in the antrum of Highmore. If the whole trank 
is implicated, the pain extends to the brow, nose, upper lip, malar bone, 
and temporal region. Pressnre-points are then generally found on the 
temples,—on the anterior border of the temporal muscle,—upon the malar 
hone, the places of exit of the malar ramus, upon the upper gum, ete. 
‘The nasopalatine branch is rarely involved. 

Neuralgia of the third trunk, inframesillary neuralgia, when all 
branches are affected, evokes pains in the lower jaw, tongue, in the chin 
and temporal region, and also in the ear. They generally confine them- 
selves to the alveolar nerve. Pressure-points are found corresponding to 
the points of its entrance into the inferior maxillary canal and the place 
of exit of the mental nerve, 

There are mild and severe cases of fifth nerve neuralgia, some of 
which recover in a few weeks, others which extend over many years, 
even over decades, We ean also speak of acute and chronic forms of 
fifth nerve neuralgia, I have treated persons with this disease in whom 
the trouble commences every year, generally at a definite time, to disap- 
pear again after a certain time. Changes of weather seem to have some 
influence. In some cases the pains are so severe that, when morphine 
becomes inefficacious, and the operations to which the patients willingly 
consent prove of no avail, suicide is attempted by the patients. These 
severe neuralgias—called by Trousseau névralgies epileptiformes—occur 
particularly in the aged. They are generally accompanied by loss of 
strength, as the ingestion of food is reduced to a minimum on account 
of the exacerbations of pain daring the act of mastication. 

The pains appear spontaneously, but are evoked and increased by 
movements, particularly of the facial and masticatory muscles, occurring 
therefore during speaking and chewing.’ One of my patients could not 
touch his nose with his handkerchief, another could not touch his mous- 
tache, without being plagued with severe pains. On the other hand, firm 
pressure often relieves the pain. Psychic exeitements may also excite the 
pain. 

The diagnosis is generally easily established, Simple toothache 





Vin contradt, one of my patients Claimed that "ehewing silenced the pain, so that 
he carried continuously a plece of fig-root in his mouth, Tn another case tho neuralgia 
receded entirely during an attack of influenza, to reappear soon afterwards. 
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from the pain by having comparatively sound teeth extracted. At any 
rate, it is advisable to remove diseased teeth if they are sensitive to 
pressure or percussion, and particularly when by touching or shaking 
them a paroxysm is produced. In one case of neuralgia of the tri- 
geminus which was combined with spasms in the facial, masseter, and 
neck muscles, I observed all symptoms disappear after extraction of a 
carious tooth. 

Tf the teeth are healthy, exostoses or periostitic processes upon the 
maxilla may be the cause. Neuralgia of toothless individuals is said to 
haye disappeared in a few cases after resection of the alveolar processes. 

Chronic coryza, swelling of the nasal mucous membrane, should be 
treated locally. Two of my patients, however, asserted that they only 
began to be troubled with severe nenralgia after their noses had been 
examined or treated with instruments. 

In 4 neuralgia arising in the frontal sinuses, nasal douches (with 
warm water, or weak salt, calcium chloride, or borie acid solution, perhaps 
with the addition of cocaine) are recommended. 

Errors of refraction should be corrected by appropriate glasses, 

Occasionally it is possible, as the experience of Gussenbauer has 
shown, to relieve the neuralgia by the administration of purgatives and 
cold-water clysters, 

Tn addition, what has been said in general under the caption of neu- 
ralgia applies also to trigeminal neuralgia, Electricity is of much value. 
Whenever direct (galvanic, faradic, static, cataphoric) treatment fails, 
galvanization directly through the cranium (corresponding to the posi- 
tion of the Gasserian ganglion) or of the cervical sympathetic may be 
tried. Occasionally a pressure-point is found on the vertebral column, 
on the upper cervical vertebra, and in such eases the application of the 
anode to this place may be advantageous. Prolonged galvanie cur- 
rents—for a whole hour—have produced good results in several cases. 
VY. Frankl-Hochwart has used the double-brush electrode with benefit 
in these cases especially, Electrotherapy, however, often fails, 

As to drugs, I would particularly advise the use of sodium salicylate, 
quinine, arsenic, tr. gelsemii, and of potassium iodide. Cocaine instilla~ 
tions into the conjunctival sac or painting the nasal mucous membrane 
with a five to ten per cent, cocaine solution may act as anodynes, Butyl- 
chloral is said to have occasionally acted favorably in small doses (0.1— 
0.2, from one and a half to three grains). Inhalation of amyl nitrite 
(from two to four drops upon a handkerchief) during an attack is said 
to have sometimes cut it short. Aconitine, narceine, napellin, neurodin, 
extr, stramonii, bromidia (one or two teaspoonfuls), and others are recom- 
mended. Among the newer remedies, pyramidon deserves to be particu- 
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NEURALGIA BRACHIALIS. 1 

Neuralgia of the brachial plexus involves the region innervated by 
the four lower cervical and the first dorsal nerves or a part of it, Only 
rarely does it limit itself strictly to the course of the brachial nerve, 
though, as a rule, one—for example, the musculospiral er the ulnar— 
is most severely implicated. More often an indefinite, not sharply local- 
izable, extension of the pains is present, which also occasionally radiate 
to the upper intercostal nerves, nerves of the shoulder, and even to the 
trigeminus, Either they occur in paroxysms or they are to a slight 
degree continuous, inereasing from time to time in severity. They are 
described os boring, burning, lightning-like, ete. (eausalgia). The 
patient instinctively grasps his arm and seeks to place it in a position in 
which every pressure and pulling can be avoided. Some amelioration 
is secured by supporting it with the sound hand or earrying it in a 
sling. As movement seems to increase the pain or to excite the parox- 
ysms, muscular action in any form is repressed. 

Pressure-points are often found on the affected nerves, particularly 
on the museulospiral, where it winds around the upper arm, on the 
ulnar (between the internal condyle of the humerns and the olecranon), 
on the median in the elbow or over the wrist, and on the cireumflex 
nerve where it gives off its cutaneous branch, The cutaneous branches 
may be sensitive to pressure where they pass through the fascie, Press- 
ure evokes not only pain but also paresthesias in the regions innervated 
hy these nerves, so that the patients sometimes can describe rather well 
the anatomic course and branching of the nerves in the peripheral parts. 
Occasionally, pressure-points are found over the spinous processes of the 
Jower cervical vertebrae or beside them. The rarer eases, in which the 
pains occur only during certain movements (piano-playing, manual 
labor, enamelling, ete.), should be separated from the neuralgias and 
regarded as a form of craft neurosis, 

Paresthesias (formication), pallor and flushing of the skin, hyperidro- 
sis, and rarely herpes, are concomifant phenomena occurring in neuralgia, 
The individuals generally complain of a feeling of heaviness and rigidity 
in the arms, Severe frophie disturbances, observed particularly after 
shot-wounds of the nerves, probably always denote a neuritis, and do 
not justify a diagnosis of neuralgia, though it is difficult to draw a line 
between them, JLyperesthesia of the skin is often present, in the later 
stages probably also hypesthesia. A marked decrease of sensation is, 
however, rare in pure neuralgia; it indicates a neuritis or a central 
lesion. 

A neuropathic diathesis is an important causative factor in brachial 
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disturbances, and particularly to difficulty in the flow of blood from 
the veins in this area on account of the anatomic relations (Henle). Tt 
is probable that the cause of this is to be found in the relation of in- 
tercostal neuralgia to hysteria in which the sensory anomalies favor the 
left side, Selfobservation directed to the heart is probably also a pre- 
disposing factor to left-sided intercostal neuralgia, It may also be 
combined with disturbances of the cardiac innervation (brachycardia, 
tachycardia), though it also occurs that these phenomena as well as the 
neuralgia are co-ordinated symptoms of a cardiac disease, 

Anemia, cachexia, and conditions of exhaustion following upon lac~ 
tation, the puerperium, pyrexial diseases, and logs of blood form a favor- 
able soil for this disease. Sexual excess, onanism, diseases of the uterus and 
of the ovaries are likewise of etiological importance, A bilateral inter- 
costal neuralgia of syphilitic origin with nightly exacerbating pains has 
been described. Tnjury to the ribs or fracture of the ribs may be the 
exciting cause leading to the development of a neuralgia; generally, 
however, a traumatic neuritis resnlting from a direct nerve lesion, or 
compression of rhe nerve by a callus, is the cause. Scoliosis, as also 
all deformities of the spinal column, may favor the onset of intercostal 
neuralgia. 

The intercostal pain occurring in diseases of the vertebre and spinal 
cord is indeed generally of a neuralgic character, but should be sepa- 
rated from intercostal neuralgia. 

We know nothing certain concerning the genesis of that form of this 
malady whieh occurs occasionally in diseases of the lings and pleura ; it 
is perhaps in most cases a tubercular neuritis, Aneurisms of the aorta 
may cause neuralgic pains by direct compression of the intercostal nerves, 
These may also occur reflexly in the manner described by Head 
(page 69). 

The prognosis is doubtful. The disease is generally of long dura- 
tion without endangering life, providing it is not a symptomatic form, 
A close examination of the vertebral column, the cardiac and vascular 
apparatus, the lungs, and of the functions of the spinal cord prevents 
any confusion with symptomatic neuralgia. Tumors of the spinal cord 
particularly may, however, evoke nothing but symptoms of a true neu- 
ralgia for years. The differentiation of neuralgia from rheumatism of 
the thoracic muscles and pleurodynia is not difficult. 

Treatment. Whenever a cause can be discovered, the treatment 
must be directed to it. Conditions of exhaustion and constitutional 
defeets must be particularly combated. If the pain can be referred to a 
callus, a poorly set fracture, a tumor on the ribs, ete., the process causing 
the irritation must be removed. If a chronic distortion of the vertebral 
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tively widens the intervertebral foramina, thereby lessening the pressure 
upon the emerging roots (Nieoladoni). These views are opposed to that 
of Mann, who regards the scoliosis as being due to a paresis of the erector 
tranci of the diseased side. 

A scoliosis towards the dis- 


Fra, 178, eased side (homologous scolio- 
sis, according to Brissaud) also 
occurs, which has been referred 
toa reflex spasm of the erector 
trunci, Contracture of this 
muscle can occasionally he dis- 
tinetly detected, and should not 
be confused with a simple 
bulging of the muscle-belly, 
which in crossed scoliosis is due 
to torsion of the spinal column, 
Remak described an alternating 
scoliosis, A kyphosis develops 
much more rarely, 

Walking increases the pain, 
though oceasionally the opposite 
has been noticed, In sitting also 
the patient assumes a peculiar 
position, resting on the tuber 
ischii of his sound side to guard 
the diseased seiatie from pres- 
sure. Protracted sitting and 
reclining are, as a rule, not well 
borne. Coughing, straining, and 
sneezing excite pain, and are, 
therefore, repressed as much as 
possible. , The sciatic nerve is 
only rarely painful to pressure 
in its whole extent, but generally a number of pressure-points are found. 
The most constant ones are the following: one beside the superior pos- 
terior iline spine, over the place of exit of the nerves from the major 
sacrosciatic foramen ; one at the lower border of the gluteus maximus, 
hetween the trochanter and the tuber ischii; one in the middle of the 
popliteal space ; another below the small head of the fibula; often also 
malleolar pressure-points, etc. 

At times the sensitivencss of the sacral nerves may be detected per 
anum or per vaginam. In some cases pressure-points are absent, The 





Patient with sclation of the left side and secondary 
soollosis. 
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points, is often efficacious, It is not advisable to repress the suppuration 


too long, Cauterization of distant places, even the lobes of the car, 
has been done several times with good results. An old but not to be 
discarded remedy is the emplastram oxycroceum, which produces an 
eczema, 

If the diaphoretic treatment fails, one can immdiately use electricity, 
but only after previous attempts at revulsion haye failed, To the elec 
trical treatment is ascribed a pronounced therapeutic action by almost all 
neurologists. The most efficacious method of treatment is the galvanic, 
A large electrode is placed upon the nerve corresponding to its place of 
exit, the other upon one of the peripheral pressure-points, in the hock of 
the knee, the calf of the leg, ete, The current should be of average 
strength, though some favor weak and others strong currents. It is 
advisable to commence with a weal current and to vary the dosage ae- 
cording to the effect observed. The treatment can be altered by gradu- 
ally shoving the electrodes over the nerve so that a part of it is con- 
stantly directly under the influence of the electricity. Tt is also rational 
to place one electrode upon the gluteus maximus over the greater sacro- 
sciatic foramen, the other vis-A-vis in the inguinal region, and to send a 
strong current through them, 

The faradic brash is not more efficacious than any other form of 
peripheral irritation, though it permits daily renewal of the irritation 
and does not cause any unpleasant symptoms. Very strong currents 
are necessary, In old cases, energetic faradization of the muscles is said 
to have been beneficial several times. Bernhardt and others prefer static 
electricity. The continued wearing of a galvanic element might also be 
mentioned. , 

Massage does much good. It recommends itself especially in 
chronic cases. It would also often be beneficial in recent cases, if 
“force” cures were not attempted and the irritated nerve still fur- 
ther maltreated. It is advisable to begin with weak rubbings and 
kneadings, and to confine them, if possible, to the neighborhood of the 
nerve, In rheumatic and gouty forms, massage has often an excellent 
effect, Treatment by compression of the pressure-points, particularly 
the upper one upon the sciatic notch, is recommended by Negro, and 
Arullani has constructed a special apparatus for the use of this method, 

In respect to drug treatment, salicylate of sodium, oil of turpentine 
(in capsules, 1.0 each, three to ten daily), arsenic, quinine, antipyrin, and 
phenacetin are the chief ones used ; in many cases (even where syphilis 
cannot be demonstrated) iodide of potassium acts efficaciously. 

To combat the severe pains we use the narcotics, though it is ad- 
visable to abstain as much as possible from the use of morphine injee- 
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‘The use of a suspensory, electrical treatment, and antineuralgiec drugs 
are the methods adopted for cure, Forcible compression of the sper- 
matic cord has been tried, Tn some cases castration was decided upon. 
Tn one case resection of the scrotal nerves led to recovery. 

Tt must not be confounded with tumors (tubercular, ete.). The Jan- 
cinating pains of tabes particularly involve the testicles, and in many 
cases it is a psychical disease, An cnoperineal neuralgia (W. Mitchell) 
has been observed in onanists, and also sometimes in individuals who do 
not masturbate. In one ease I secured a eure by means of cocaine sup- 
positories, In another all remedies failed, and the patient finally be- 
came a morphomaniae and wandered from one institution to another, 

Under the name of rectal newralgia have been described pains which 
oceur at every bowel evacuation and last for a long time. Cases of this 
kind must be very rare. I have seen some persons who complained of 
an extraordinary weakness following each defecation. Neuralgias of 
the bladder, urethra, prostate, and penis have also been described. 


COCCYGODYNTA. 

This refers to a severe neuralgic pain in the coceygeal region, which 
occurs almost entirely in women. The pain occurs spontaneously in or 
from. sitting, walking, and evacuations of the bladder or rectam, The 
ecoceyx is sensitive to touch and to movements, It may occur after 
trauma or from difficult labor, or in hysteria, In many cases an inflam- 
matory process is at the root of the trouble. A careful bimanual exami- 
nation should, however, enable us to distinguish such conditions from 
neuralgia. There are slight eases in which the use of opium supposi- 
tories relieved the condition in a few days or weeks; others in whieh a 
psyehrophore was of benefit, and severe cases in which nothing relieved 
the patient and an operation was necessary (Simpson, Koenig, and 
others), Electrical treatment has been known to cure many cases. See- 
ligmiiller claims to have cured a coceygodynia of twelve years’ standing 
by faradization (an electrode in the vagina and one upon the coceyx). 
Others report similar experiences. Where hysteria is a fietor psyeho- 
therapy is demanded, 


VISCERAL NEURALGIA, 


Severe pains in the internal organs of a neuralgic character are not 
rarely observed; They accompany diseases of these organs or are due 
to some nervons disorder. For instance, neuralgic pains in the region 
innervated by the gastric nerves belong to the phenomena of gastric 
crises. Gaslralgia—severe pains, coming on paroxysmally, in the epi- 
gastrium, radiating towards the back, combined at times with vomiting 
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Tubercula dolorosa is the name given to small tumors, the size of a 
milium to a pea, occurring singly or in large numbers on the sensory 
peripheral nerves, distinctly palpable and generally painful. They are 
probably always fibroma. 3 

Pleziform neuroma (congenital elephantiasis) is a 

Pu. 17% congenital tumor due to a cord-like thickening and 

f plexus-like dissolution and combination of the fibres 
of anerve, It occurs particularly on the trigeminal, 
but also in other nerves, is very rare and need not 
evoke any symptoms, The cords can be distinetly 
folt under the skin. The relations of this disease to 
pachydermatocele and elephantiasis mollis eannot be 
disoussed here, - 

General neurofibromatosis (fibroma molluseum mul- 
tiplex) is the name given to a condition in which 
numerous fibroma (molluscs) are found upon the 
branches of the peripheral nerves, also nenromata 
upon the nerve-trunks and pigment spots (nevi) upon 
the skin. 

YV. Reeklinghausen has shown the relationship 
existing between the molluses and the peripheral 
nerves. 

Little that is reliable is known concerning the 
etiology of neuromata, 

Multiple neuromata are, as a rule, of congenital 
» origin. The neuropathic constitution is alsa an etiolo- 
gic factor ; the disease may be hereditary and familial, 
and still only develop in later life, A relationship to 
the rignt arm: the idiocy has also been shown. Tudbereulosis is said to 
sont mnotsarepiainiy predispose to this malady. Traumata may be a direct 
skin. (After Robert cause of their formation or through the production of 
Sara strane Ya chronic neuritis. 

Symptoms either are entirely missing or correspond 
more or less to those of a neuralgia or a neuritis, Neuroma may remain 
latent and be discovered accidentally during an examination or only at 
the post-mortem. They are often confused with lipomata. 

Even where the tumor forces apart the fibres of the nerve, all signs 
ofa break in conduction may be absent. Generally these tumors expose 
themselves by the severe pains which they cause and which radiate towards 
the periphery from a particular spot, Marked sensitiveness to pressure 
is also present, and when the neoplasm is superficial in position, palpa- 
tion will reveal an intumescence upon the nerve or a movable tumor, 
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The arachnoid and pia would form one membrane upon the con- 
yexity did not the first span itself over the fissures, and did not the pia, 
which lies everywhere close to the upper surface of the brain, cover the 
bottom of the fissure, 

On the base of the brain the arachnoid is separated from the pia for 
great distances, so that we find here large subarachnoidal spaces (cisterns. 
subarachnoidales or subarachnoidal sinuses). The cisterna magna cere- 
bellomedullaris is formed in this way, the arachnoid stretching from 
the dorsal surface of the medulla oblongata directly to the posterior part 
of the lower surface of the cerebellum as far as the superior vermis, 
while it does not enter the space between the inferior vermis and the tela 
choroidea, The medulla oblongata is surrounded in foto by a wide 
subarachnoidal space, 


Fre. 181. 





‘The blood-vessels of the dura mater. Lateral view. (After Beltemann,) 


On the base of the brain it forms a cisterna chiasmatis, intereruralis, 
fosee Sylvii, ete. 

Within the subarachnoidal space are found the larger cerebral blood- 
vessels. 

The Pacchionian bodies or granulations (arachnoidal papille) are 
knotty, rapecole-like growths from the arachnoid, which generally force 
themselves, in the region of a dural sinus or a parasinoidal space, into 
the dural tissue, and thin this so much as to produce their well-known 
impressions upon the inner surface of the cranium. The papille may 
even grow through the bone, They are separated from the venous 





384 DISEASES OF THE NERVOUS SYSTEM, 


extends from below and front upward and back to the surface of the 

_ brain. This is the sulous centralis or fissure of Rolando. It is bordered 
in front by the anterior, in back by the posterior central convolution 
(gyrus centralis anterior and posterior). 

The frontal lobe is divided into three sagittal ranning convolutions, 
separated by two fissures. They are generally connected by transitional 
conyolutions (transitional gyres), The lowest is called the third. The 
part of the third frontal convolution which is cut off by the anterior 





‘Lateral aspect of the brain, showing gyri and sulcl. (After Ecker.) 


ascending arm of the fossa Sylvii is styled the pars opercularis, The 
pars triangularis follows it, and next comes the pars orbitalis of the 
frontal lobe, 

The temporal lobe is divided by fissures which run parallel to the 
fossa Sylvii into an upper, middle, and lower temporal convolution. 

The parietal lobe adjoins posteriorly the posterior central convolution. 
Tt is divided into an upper and a lower parietal lobe by a fissure, the 
interparietal sulous, which is arched and is often interrupted, The upper 
lobe soon passes into the posterior central convolution ; the lower consists 
of the gyrus supramarginalis, which surrounds the posterior end of the 
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To determine the lower terminus of the fissure of Rolando, one 
should mark, according to Poirier, first the upper angle of the zygomatic 
process of the temporal bone, and should then erect, upon this as a base, 
a vertical line, which passes upward exactly in front of the tragus, 
between it and the posterior border of the maxillary articulation. Upon 
this line, seven centimetres above the external auditory meatus, lies the 
desired point. 

The lower terminus in children is found by connecting the external 
anditory meatus with the sagittal suture by a vertical line and measuring 
off fifteen millimetres below its centre. 

Bennet and Godlee, in accordance with the views of Reid and von 
Bergmann, used another method‘for the projection of the sulcus centralis 
upon the cranial surface, I have tried it myself, and, with others, have 
found it very useful. Upon the sagittal line (connecting line between 
the root of the nose and the external occipital protuberance) a vertical 
line is erected corresponding to the anterior border of the external audi- 
tory meatus, about two inches behind this a second vertical line parallel 
to it is drawn which touches the posterior border of the mastoid process. 
The point where this intersects the sagittal line corresponds to the upper 
end of the sulcus centralis. The lower is found upon the anterior verti- 
cal about two inches over the external auditory opening or about two 
inches above the upper border of the external auditory meatus, Numer- 
ous apparatus (cyrtometer, encephalometer, cranio-eneephalometer) haye 
been constructed upon the basis of these reports, They are, however, 
not of much use, and can be replaced by exact measurements with small 
strips of court-plaster, which are adapted to the cranium according to 
the rules laid down above. 

Tf the position of the fissure of Rolando has been determined, it is 
not difficult to project the different areas of the motor zone, ete., upon 
the skull. The anterior central convolution begins below the anterior 
lower angle of the parictal bone. The division of the fossa Sylvii into 
the anterior and posterior arm lies, aceording to Merkel, about four or 
four and a half centimetres above the middle of the zygomatie arch. The 
temporal muscle covers the whole temporal lobe or its convexity, and 
the fossa Sylviitand the entire lower frontal convolution lie hidden under 
it also (Merkel). 

Chipault has lately recommended a simple method for the projection 
of the chief’ fissures upon the upper cranial surface. 


HISTOLOGIC CONSTRUCTION OF THE CEREBRAL CORTEX. 


At many places on the brain cortex an examination with the naked 
eye suffices to recognize in a cross-section layers parallel to the upper 
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Wrscekeact 





Fic. 184.—Schematic presentation of the layers of the cerebral cortex. Region of the first 


occipital gyrus, (After evan Lewis and Gowers.) 
Fie, 189.—Section through a frontal convolution, To the right, stained with Welgert's stain ; 
to the left, after Golgi's mothod, Fibres shown on the right; oells on the elt. (After Edinger.) 
Fig. 19.—Schematio preventation of tho cortical fibres. a, tangential fibres; b, Bechterew's 
Kues’s strata ; ¢, superradiary net-work; @, Baillerger’s strata; ¢, Interradiary net-work; /, Meynert's 
intereortical association fibres ; 9, subcortical aasociation fibres. (After Dejertne.) 
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periments, principally by the discoveries of Fritsch and Hitzig, followed 
by Ferrier, Munk, Horsley, and others, but chiefly by clinical and 
pathologico-anatomic observations, 

Motor Zone.—The motor zone comprises the region of the motor 
centres. These extend over both central convolutions and the paracentral 
tobes. (Compare Figs. 191 and 192, and 183.) 

Tt is not known just how far the motor area extends into the neigh- 
boring parts of the frontal and parietal lobes. It seems that the pos- 
terior part of the frontal convolution in man belongs to this area. Some 
authors—for instance, Monakow—also include the anterior portion of 
the parietal lobe in the motor zone. This section, however, plays, in 
comparison with the central area, but a subordinate part. 

Within the above-named area sre found the centres for the muscit- 
lature of the opposite side of the body, so divided that that for the facial 
and hypogltosaua (probably also for the motor fifth) is situated in the 
lower third or fourth of both, but particularly of the anterior central 
convolution; while the arm cenire takes in the middle third or the 
middle half of both, and in the anterior one extends somewhat higher 
than in the posterior. The upper part of the central convolutions, par- 
ticularly the anterior, is taken up by the ley centre, which, however, 
extends also into the paracentral lobes. 

Though these centres are by no means sharply defined, and shade 
into one another, recent observations, particularly those noted in modern 
cerebral surgery, have shown that within the individual centres a still 
more minute differentiation is possible, in that each muscular group 
or each muscle function corresponds to a special cortical area. 

Tt is not improbable, therefore, that a close analogy exists between 
the localization of motor centres in the brains of man and the ape (Hors- 
ley), but it cannot he claimed that a detailed arrangement is as yet 
firmly established. Nevertheless, it seems to us necessary to include 
here for comparison the facts established for the brain of the ape (Fig. 
191). 

The observations upon which the figure is based show that we are 
not dealing with separate centres for single muscles, but for simple 
movements, 

We can regard it as established that within the arm centre in man, 
also, the zone for the thumb and index finger lies the lowest (Fig. 192); 
that following upon this above is that fur the other fingers and for the 
movements of the hand ; while the field for the shoulder muscles is found 
at the highest pole. 

The anterior central convolution, to all intents, has a greater part in 
motor innervation than the posterior. The centre for the extensors of 
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struction of tho gyrus angolaris in apes lpairy the ability properly to ealeulate dis- 
tances and evokes disorders of accommodation, 


Vasomotor centres have also been located in the central convolutions 
and their vicinity, especially for the opposite side of the body. To these 
have been ascribed a regulating influence upon the heart and blood- 
vessels, upon heat production, and upon the vegetative nervous system 
(Eulenberg and Landois, Pitres, Franck, Bechterew), though these rela~ 
tionships, in man at least, are not yet clear. 


‘The locations in man of the cortical centres for the bladder and rectum are not yet 
known. Experiments upon animals have led to the view that they are found in the 
neighborhood of the motor zone. In unilateral diseases of the cerebrum bladder dis 
turbances are scarcely ever observed ; in bilateral affections they woyld probably occur 
under certain circumstances, but satisfactory observations are lacking here also. 

Several observations (Quincke, Kirehhoff, and others) tend to the view that the 
cortex contains trophic centres for the musculature, ete., of the opposite side, though 
this assumption is still hypothetical (see below). 


The Speech-Centre.—The speech-centre is found in right-handed 
persons in the left hemisphere, and comprises the posterior part of the 
third frontal convolution, the first temporal convolution,—particularly its 
posterior two-thirds,—and perhaps the gyrus angularis (?). The pos- 
terior part of the third left frontal convolution contains the motor speech- 
centres, the region where concepts are converted into words (see the 
section upon aphasia), The posterior part of the right third frontal 
convolution seems to haye a minor part in the act of speech, and in left- 
handed individoals is the chief centre. The first temporal convolution 
represents the sensory centre for speech,—ie,, the place where the mem- 
ory for the sound of words exists, According to Flechsig, this centre 
comprises also the horizontal convolutions of the temporal lobe which 
lies in the fossa Sylvii (the roots of the first temporal convolution), The 
part which the gyrus angularis is supposed to play in reading will be 
described later. A special writing centre probably does not exist— 
Chareot and Pitres located it in the foot of the second frontal convolu- 
tion. It is doubtful whether the island of Reil is involved in the central 
acts of speech. It probably contains conducting paths, which connect 
the motor with the sensory centre of speech, Flechsig says that the 
island seems to be a centre which connects the motor and sensory cortical 
zones involved in speech into a unit. 

Weare less aequainted with the position of the sensory centres in the 
eortex than we are with the motor, Experimental observations, as also 
a number of clinical and anatomic observations, indicate that they are 
closely connected to the motor centres, and are partly or entirely identical. 
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ties, while fibres are said to run in the median and lateral area which 
arise from different regions of the cortex, and practically end in the 
gray pontile nuclei. 


Fibres are found in the median fasciculus of the foot of the pedunculus cerebri which 
nriso in the frontal brain (Flechsig, Monakow)—according to Dajerine, from the third 


Fie. 193. 





Horizontal section through the human brain. (Brissand.) 


frontal convolution and the foot of the central convolutions—and pass through the an- 
terior limb of the internal capsule to reach the pons, Some believe that « part of ‘thes 
fibres end in the thalamus opticus. Nothing dofinite is known concerning the signifl- 
cance of thia tract; it has been claimed that itserves to carry paychic, affective impulses 
to dooper centres ( Brissaud’s psychic bundle), On the other hand, the opinion has been 


ll 


DISEASES OF THE BRAIN. 401 


expreteed that they connect the cerebrum with the cerebellum by the intercalation of 
gray masses, which lic in the pons (sce below). According to Dejerine it contains 
fibres which arise in the speech-centres and cortical centres of the motor cranial nerves, 
while others place these tracts somewhat more externally (at 2) or describe a special 


Pio. 194. 





Horzontal section of human train, (From a photagraph of a recent preparation.) 1, corpus 
collowum; 2, anterior horn of the lateral ventricle ; &, caudate nucleus; 4, internal capsule (anterior 
Una) ; 5, lenticular nucleus; 6 columna fornicis internal capsule (kaee) ; 8, internal capsule 

\epreberpsl 7 9 optic thalamus; 10, pineal gland ; 11, corpus quadrigeminum ; 12, inferior horn 
the lateral yentricle; 18, paricto-occipital fissure ; 14, nucleus dentatus of the cerebellum. (After 
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tract for this function, tho so-called lower lemniscus (Fussechleife), which passes from 

the foot of the cerebral peduncle gradually into the median part of the lemniscus 

(Spitzkn). This would make it « cortico-nuclear tract of the motor cranial nerves, 

‘The Isteral bundle of the pes pedunculi is said to arise from the temporal and occipital 

lobes, according to Dejerine and Monakow only from the fimt. The pes pedunculi cere 
26 
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‘bri is, therefore, formed from neurons or nerve-processes which arise in the cerebral 
cortex. - 


Figs. 203, 206-215 show the further course of the pyramidal tract. 
Tn the pons it is covered by a superficial layer of transverse fibres and 
is divided into a number of bundles by the pontile fibres which pass 
through it, In its course through the pons and oblonguta it gives off 
fibres at all heights, which pass to the raphe, decussate there, and after 
decussation reach the appropriate nucleus of a@ motor cranial nerve, It 


Fra. 195, 





Part of 4 frontal section through the bralnstem near the internal capsule. (Pal's stain.) 


has not been as yet possible, however, to trace all these fibres throughout 
their course. As far as we know, the decussation takes place not farabove 
the nucleus. Most of the motor conducting tract, that for the extremi- 
ties, the cortico-spinal tract, passes to the lower part of the medulla ob- 
longata, where an incomplete decuasation occurs (Fig. 198), The motor 
conducting tracts descend, therefore, from the centres to the spinal cord, 
without being interrupted by gray matter. Gattel and Monakow have 
given most accurate descriptions of their position and order in the pons. 


‘The facial tract, which, in the internal enpaule and probably also at the foot of the 
corobral peduncle, lies directly against the pyramidal tract, leaves it in the anterior 
part of the pons to reach the nucleus of tho other side after decussation in the mphe. 
Some of the fibres may pass to the nucleus of the same side (Hoche). 

The fibres coming from the Aypogloesal centro are supported to pass over the lentic~ 
ular nucleus, and to lie in the internal capsule between the facial tract and that for the 
extremities, They soparate within the pons or the medulla oblongata from the pyr 


— 


iidal tract, and pass on the median side of the lomniseus backward and upward to 
the mphe to «ink into the nucleus after decussution. Here, also, some of the fibres ap- 
pear to pass to the nuclens on the same side. 

We know little that { reliable concerning the motor path for spocch. It probably 
also passes through the internal capsule (knee) and the foot of the cerebral peduncle, 
where it is exid to lie externally to the hypoglossal tract (?) (Raymond and Arthaud ). 
Other fascionli—the lower lemniseus, the accessory lemmisous of Bechterew, or the lat 
‘eral pontine fasciculus of Schlosinger—have been thought to be speech tracts (Mingaz- 
zini). 
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Fro, 196. 





INC, caudate nucleus; V1, lateral ventricle; I, insula (Island of Roll) ; NA, nucleus amyydul 
cornea radiata; Cl, Glaustrum ; NIP, lenticular nucleus «putamen external caysu) 5 
Jenticular nucleus; Fi.i., inferior longitudinal fasciewlus; V1, inferior ventricle; C.a,, anterior 
couimisure; Al, ansa lentiformis; C.., Internal capsule; C.c., corpus callosum. 












Our knowledge of the course of the sensory conducting tracts is 
especially unreliable. Recently, however, some light has been shed 
upon the question. 

Tf we seek to follow these tracts from the spinal cord to the brain, 
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torow, the central tegmontal fasciculus (centrale Haubenbahn), which lies doread to the 
olive, and ascends from them to the midbrain (Figs. 209 and 210), We will refer 
Inter on to these tracts, which connect the cerebellum with the oblongata, cerebrum, 
and spinal cord. 


Observations as to the further course of the chief lemniscus (median, 
upper lemniscus) do not agree. It is known that the sensory tract passes 
through the posterior limit of the internal capsule, and lies here in the 
retrolenticular part, behind the motor path (carrefour sensiti/ ). 

It is also settled that these sensory tracts pass wholly or for the 
most part into the central convolutions, especially the posterior, the 
paracentral lobe, and the parietal lobe. 

differ, however, as to the direction ; some (Flechsig, Hisel) 
believe that most of the lemniseus tract passes directly to the cortex, 
while a majority of observers (Monakow, Mahaim, Dejerine, Bechterew, 
Mingazzini, Schlesinger) think differently. They are inclined to believe 
that it enters different nuclei in the thalamus, especially the ventral, 
and from here passes to the cortex by new neurons. According to this, 
the tract consists of at least three neurons: (1) the spino-bulbar ; (2) the 
bulbo-thalamic ; and (8) the thalamo-cortical. There is a possibility that 
dendraxones are intercalated between these, as Monakow assumes, 


Many facts seem to indicate that some of the sensory tracts are interrupted in the 
lenticular nucleus and the deeper-lying misses before they ascend to the cortex, 
though a relationship between the lenticular nucleus or its loop to the lemniscus is 
denied by some. Bechterew allows a part of the lemniscus to pass into the subthalamic 
body, globulus pallidus, reticular nuclous of the tegmentum, and the optic thalamus. 
Only the so-called accessory lemniscus, which he regards as the supranuclear path of 
the senzory cranial nerves, and the lower lemniscus enter the cortex directly, according 
to his ideas. The lemoniscus probably contains short tects also, which interconnect 
different heights of the pontile-oblongata region. 

A sot of fibres cutting directly through the internal capsule, called the tegmental 
radiation, which ends in the posterior central convolution and in the parietal brain, 
and passes from there to the central ganglia and to the subthalamic region, is included 
by some investigators in the sensory conducting tract, though this is «till wud judice. 
¥. Monakow particularly has combated this view, and has named other fascleuli tege 
montal radiations, which have nothing to do with the lemnisous. 


We have, then, the following main’ path for sensory conduction: (1) 
Posterior column—Nuclei of the posterior colamn—Lemniseus or fillet 
decnssation and the internal arciform fibres—Midolivary strata—Chief 
lemniscus, and from here directly to the cortex, or after interruption in 
the thalamus, or perhaps also in the lenticular nucleus, (2) A second 
tract, which ascends in the anterolateral column of the spinal cord, and 
joins the chief lemniseus in the medulla oblongata, or passes by means 
of the reticular field to the midbrain. It also ends in the cortex (central 
eonyolutions, parietal brain, or gyrus fornicatus). 
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it with the cerebrum and spinal cord. They are found in the cerebellar 
peduncles. 


The lower one, the restiform body, contains the cerebellar tracts, 
also fibres which, coming from the posterior columns, enter the cercbel- 
lum, and also the cerebello-olivary tract, which joins the cerebellum to 
the olivary body of the opposite side, and a tract which passes from the 
nerve-nuclei of the medulla oblongata (vestibular nerve, dorsal acoustic 
and Deiters’s nucleus) to the cerebellum, 

The upper cerebellar peduncle, brachiam conjunctivum, the teg- 
mentary cerebellar tract, arises in the cerebellum, principally in the 
corpus dentatum, decussates completely or partially under the gemina 





Frontal section through the medulla oblongata, F.i., internal aroiform fibres; F.c.¢., 
external arciform fibres. (Pul’s stain.) 


(corpora quadrigemina), and then enters the red nucleus. It is said to 
be connected by fibres with the optic thalamus and the cortex of the 
central parictal area, 

The middle cerebellar peduncle consists chiefly of fibres which pass 
from the cerebellum to the gray pontile nuclei of the opposite side 
(Ramon y Cajal, Bechterew, Mingazzini). 

Other fibres coming from the cerebrum (frontal lobe) descend in 
the median part of the foot of the cerebral crus, the terminal fibrils of 
which surround the cells of the gray pontile nuclei. 
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highest volitional centre for the truncal musculature, transmits through 
it to the cerebellum impulses which exercise a certain degree of volitional 
control upon its co-ordinating impulses, 

The connection of the cerebellum to the cerebrum seems to be entirely 
a crossed one (Russel, Luciani, and others). 


Fro. 201, 


Debus cccipitatis 


Schematic representation of the vistnl con- 
ducting tract (without any regard having been 
pald to the relations in size between the differ- 
ent parts, etc.). 





The lateral fillet or lemniseus, 
which arises at the height of the 
upper olivary body (Fig. 213), is 
probably a sensory conducting path 
of the second order which receives 
the acoustic impressions, especially 
from the acoustic nucleus of the op- 
posite side of the medulla oblongata, 
and probably transmits them through 
the postgeminum (posterior quadri- 
geminum) and the internal geniculate 
body to the parietal lobe (Monakow, 
Bechterew, Held, Baginsky, and 
others), The cochlear nerve is re- 
garded as the true auditory nerve, 
Tt ends in the ventral acousti¢ nucleus 
of the oblongata and in the acoustic 
tubercle, 

‘The trapezoid fibres arise in these 
nuclei, especially the first, and pass 
to the upper olive of the same and, 
particularly, of the opposite side, 
Another neuron of the auditory tract 
arises here, the lateral (upper) lem- 
niseus, which (in part) terminates in 
the postgeminum and the postge- 
niculum (internal geniculate body). 
Another tract then passes from here 
through the first temporal convolu- 
tion to the cortex, Theauditory tract 
therefore consists of at least four 
neurons, 

Von Monakow, however, does 
not covsider it definitely settled, 
that the internal geniculate bodies 


are auditory centres, and calls attention to the fact that it is this part of 
the brain which degenerates after disease of the temporal lobe. 








Frontal section through the posterior part of the precuncus, through the calcarine and parteto- 
occipital Assures (Weigert's stain), P.i,, inferior parietal lobo; flc, S., fasciculus transversus cunel 
(Sachs); F.m,, foreops major; @. ratiolet’s visual mdiations; F%. 4, inferior longitudinal fas. 
Moulus; C., calearine fissure; p.o., parieto-ocelpital fissure; Top., tapetum, (After Dejerine.) 








the thalarnus before they reach the cortex, and that lesions of the optic thalamus do not 
show it because they are connected with both sides of the thalamus. His views hare 
‘not yet been confirmed. 

Bechterew regards the optic thalamus and the quadrigemina as reflex-organs, as 








@ cranial nerves, which are at the same time 
: motor nerves, lie in the floor of the third ventricle 
aqueductus Sylvii, and the gray matter enveloping 
s, and in part, also, the deeper part of the pons and 












of the oculomotor nerve arises in two nuclear chains in 
er the aqueduct of Sylyius, It consists of a number 


made by different authors to separate the cell-groups of the 


group which he has subdivided into four other groups, an 
and ventral. To these we must add a single central nu- 
‘pucleus), and Westphal-Edinger's groups in the anterior part 
we find the anterior nucleus of Darkechewitsch just where 
opens inte the third ventricle. Kolliker describes » chief 
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nucleus, at the corebral end of which a round nucleus branches off. The chief nu- 
cleus {s subdivided into two parts, a dorso-lateral group with large cells, and a dorso- 
meeal group with small ones; and, in addition, a single central nucleus. 

The schematic drawing (Fig. 204), after Siemerling, shows as the chief deep 
origin of the oculomotor nerve the lateral large-cell nucleus, but the central large-cell 
nucleus is also considered in the area of the nerve, The anterior nucleus of Dark- 
schewitsch has probably nothing to do with the oculomotor (Cassirer and Schiff, Sie~ 
merling, Monakow). Whether Westphal-Edingor’s group belongs to this nucleus is 
doubted by many authors, 

It is probable that the different cell-groups are centres for different muscles inner- 
vated by the oculomotor nerve, though their arrangement has not been satisfactorily 
determined. Hensen and Voelkers have given the following arrangement, based upon 
experiments on dogs: anterior cell-group for the ciliary musele and the sphincter 
iridis ; back of this, ono for the internal rectua; then, in order, for the superior rectus, 


Pio, 203, 





Frontal section through the pregeminum st the height of the oculomotor nucleus. 


levator palpebre superioris, inferior rectus, and superior oblique. According to Kahler 
and Pick, the pupillary fibres are found in the anterior root-bundle; in the 

one, those for the external ocular muscles, the median ones being below those for the 
internal and inferior reoti. 

Recently attempts have been made, by means of Nissl's method, to ascertain the 
cell-grouping for the individual ocular muscles. According to Bach, removal of the 
iris and ciliary body does not cause any alterations of the oculomotor cell-area, but of 
the ciliary ganglion. Bernheimer has made some yery complete investigations. He 
considers that the most anterior part of the Interul chief nucleus is the centre for the 
palpebris superioris; the Edinger-Weatphal nucleus, for the iris; and the median nu- 
cleus, for the ciliary muscle. Monakow does not regurd it as being imposible that the 
cell-groups for the internal muscles of the eye may be senttered, and that only the corre- 
sponding root-fibres are found in the anterior fasciculi, He believes that the internal 
rectus has a double nuclear region, one in the posterior part of the dorsal nucleus of the 
opposite side, and a second for movements of convergence in the single central nucleus, 
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‘Others think that the fasciculi for the pupillary innervation leaves the optic tract before 
this. Most investigators consider, with Gudden, that there are special fibres in the 
optic nerve for the pupillary reflex, that they decussate partially in the chinsm, so that 
the optic tract contains pupillary files for both eyes. Investigators differ widely as to 
the further course of these fibres, and their views will, therefore, not be discussed. 
Reflex pupillary rigidity may perhaps be produced by lesion of the fibres connect- 
ing the terminal nucleus of the optic nerve and the nuelel of the oculomotor nerve. 
‘Experimental observations of Gudden and Bechterew have shown that lesions of 
the floor and sides of the third ventricle may produce reflex pupillary rigidity. I found 


4 degeneration of Westphal-Edinger’s nuclous in a case of reflex pupillary rigidity. 


Fro. 205, 
Weatphal-Bdtnger’s nucleus, 





Frontal section through the oculomotor nucleus in ite most anterior part. Atrophy of Westphal- 
Edinger's nucleus. (After a carmine preparation.) 


Mendel has found from experiments, that the ocular facial arises in 
the distal part of the nuclear area of the oculomotor nerve. Spitzka, 
Tooth-Turner, and others agree with him. The investigations of Schiff 
and Cassirer, Siemerling, and others, however, contradict this. 

The posterior longitudinal fasciculus, according to many, connects 
the different nuclei of the ocular muscles; perhaps, also, the abducens 
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part. Collaterals are also said to pass to the facial nucleus, probably 
also to other motorcranial nerves, The so-called sensory nucleus in the 
pons is, according to Kélliker, only the beginning of the gray matter. 





Fronval section through the pons at the height of the trochlear decuseation. 


Fie, 208, 





Position of the trochlear nucleus. Jk, trochlear nucleus, 


Recent observations seem to indicate that the proximal section of this 
root corresponds to the third branch of the trigeminal nerve; the distal, 
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‘The acoustic nerve consists of two roots, the cochlear nerve and the 
vestibular nerve, The first, probably the real auditory nerve, is said to 
commence in the spiral ganglion of the cochlea, and forms the external 
(posterior) root (Fig. 212, N.C). It lies laterad to the restiform body, 


Fie, 212. 


Fara” 


ight of the entrance of the acoustic. (Enlargement 
7:1) WUD, ventral acoustic nucleus; V, dorsal acoustic nucleus; N.C, cochlear nerve; 
Pe, cerebellar peduncle (restiform body) ; HZ, descending acoustic root ; Str.ae., neoustic xtria ; 
fm, cerebello-livary titres, etc, (After Killiker.) 










Cross-section through the medulla at tho 





and terminates in the accessorius or ventral acoustic nucleus and in the 
acoustic tubercle, 

The vestibular nerve, the anterior mesial root, arises in the labyrinth 
(ganglion searpw). It probably has no auditory functions, but conducts 
impressions which influence co-ordination to the central organs, particu- 








Cros-section through the medulla oblongata at the height of the acoustic nucleus, 


kow), and in its lateral and cerebellad continuation, the vestibular nu- 
cleus (Bechterew). 

From here fibres pass to the cerebellum, which are said to transmit 
impulses to the co-ordinating centres from the labyrinth. 


Zl: 











us, formerly called ihe ascending vagus root, 

descending sensory vago-glossopharyngeal root. 
in Figs. 214, 215, and 200.) 

collaterals at all heights, which ramify in the 

p ng it. Another part of the sensory root of the 
iryngeus passes to the posterior vagus nucleus on the 

‘ventricle, 


iguus is probably a motor nucleus of the vago- 







nucleus is found in the proximal part of the 
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solitary bundle, This may be a special motor nucleus for the glosso- 
pharyngeus. 


Fibres from the terminal nucleus and the cells of the solitary bundle are said to 
pass to the lemnisous of the opposite side. 


Consult pages 115 and 116 for the position of the nucleus acces- 
sorius, 

The hypoglossal nucleus (Figs, 214 and 215) lies close against the 
raphe. It is supplied with large cells and a rich net-work ; its roots 
leave the medulla between the oliva and pyramid, The cell-group 


Fic. 216. 





Combined sagittal section through the brain-stom (Obersteiner). (Pul's stain.) IT, ocnlor 
motor nerve; 712, decussation of the trochlear nerve: VJ, abducens nerve; VID, ascending facial 
Amb; X27, hypoglosal nerve; #rof, bmchium conjunctivum; 28, decurstion of the brachivm 
conjunctivur ; Fir/, interval arcuate fibres; Fel, columna fornicls: #p, posterior longitucdtinall fei 
clculus; Lm, lomnisous; No, olive; Nill, oculomotor nucleus; Nie, trochlear nucleus; Nef, aby 
\hueens nucleus, ete; Po, pons; Pp, pes peluneull; Py, pyramids; Fhg, fanionlis gracilis; Tho, 
thalamus options; Qa,Qp, anterior and posterior quadrigeminn; Nig, red nucleus, 


lying ventrad to the twelfth nucleus has probably nothing to do with 
the hypoglossal. 

Fig. 216 will also give an idea of the position of the nuclei and the 
course of the nerye-roots, and Fig, 217 the places of exit at the base of 
the brain, 

A. Westphal has determined the following facts concerning the development of 
the cranial nerves: At birth the motor nerves are medullated; the sensory and mixed 


ones, excluding tho acoustic, aro not. The optic norve ix the last to develop. In the 
thind week the formution of nerve-shenths can be noticed. 


THE BLOOD-SUPPLY OF THE BRAIN. 


All artories of the brain come from the carotid and vertebral arteries. 

The vertebral arteries coulesce to form the basilar artery, and this in turn divides 
into the posterior cerebral arteries, Tho anterior cerebral and the anterior communi- 
eating arteries in front, the internal carotid and posterior communicating and the pos- 






‘Origin of the cranial nerves, They are rambered In Roman letters. A, frontal 
lobe; #, temporal lobe ; €, occipital lobe ; 27, cerebellum, 


from those arteries ramify in the cerebral substance, branching, without 
w, in the central ganglia and the surrounding parts. 
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‘On the rest of the upper surface of the brain the arteries branch in the pia, and 
from this pial arterial rogion, to which neighboring arteries are connected by anasto- 
mosis, short and long branches pass to the cortex, the latter to the subcortical areas. 
‘We have, therefore, a central and a cortical arterial net, which, outside of capillary 
communication, do not annstomose with each other. 

‘From the artery of the Sylvian sissure or the median cerebral artery, the arteries 
for the basal gunglia and the internal capsule, with the exception of its posterior part, 


Fre. 218. 





‘Tho arteries at the base of the bruin. (After Monakow.) cera, anterior cerebral artery: 
Coma, anterior communienting artery ; 4 FSy, artery of the Sylrian fissure ; lent, lentleular artery ; 
1-5, the cortical chlet branches of the Sylvian artery; cp, posterior communicating artery ; Acha, 
anterior choroid artery ; 2, lateral branches of the posterior communicating artery; Acp, posterior 
cerebral artery; Abus, basilar artery ; lt, temporal artery ; Aoce, ocelpital artery ; Acer au, superior 
cerebellar artery; 4 cer med, median cerebellar artery; A cer inf, inferior cerebellar artery; Spa, 
anterior spinal artery, ‘ 


are given off. Those passing to the striate body ur called lonticulo-striate arteries ; 
those supplying tho thalamus are known ns lenticulo-optic arteries, Anastomoses be- 
tween ther do not occur, The choroid artery comes from the median cerebral artery, 
runs slong the optic tract, and passes to the choroid plexus of the lower horn, It 
sends branches to the posterior part of the internal capsule. 
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The posterior cerebral artery supplies the occipital lobes (for the most part), the 
partof the optic thalamus; it also sends branches to the tegmentum, the 
cerebral crus, the gemina, and the nucleus of the oculomotor nerve. 

The anterior cell-groups are supplied by a special arterial branch. The tnner 
arteries of the peduncle and oculomotor nucleus are terminul artyricles. The posterior 
cerebral artery supplies, therefore, both the visual and ocular muscle centres, Tt sends 
the cocipital artery to the occipital lobe, from which arise the parieto-occipital, calcarine, 
and cunci arteries, 

The anterior cerebral artery supplies the frontal lobe, with the exception of the 
third frontal convolution, and the cortex of the mesial wall of the hemisphere as far as 
the preeuneus, and also the corpus callosum, 


Fie, 219, 





Lateral viow of the right hemisphere showing the ares supplied by the middle cerebral artery. 
(After Monakow.) rt.#.8., artery af the Sylvian form; J-V, the five chief branches of this 
artery ; Fo, central fissure; FS, Sylvian fossa; OP,, interparictal fissure; ¢, first temporal fissure ; 
Fi-Fy Best, second, and thint frontal convolutions ; SM, suprainarginal gyrus; Ang, angular gyrus; 
O-O», first, second, and third occipital convolutions. The dotted line shows the area supplied by 
the Sylvian artery. 








The middle cerebral artery spreads over the island of Reil in four or five branches 
{Fig. 219). The first supplies tho third frontal convolution ; the seoond, the facial and 
arm centres on the anterior central convolution ; the third, the posterior central convo- 
lution and the parietal lobes ; the fourth, the lower parietal lobule and, with the fifth, 
the upper temporal convolutions, 

‘The pons, medulla oblongata, and cerebellum are supplied by the vertebral and 
basilar arteries, Their branches are terminal arterics. 

The arteries of the pons and oblongata consist of the median or nuclear arteries 

sand the radicular arteries. The first approach the nuclei of the nerves in the median 
line, the Iatter run alongside tho norve-roots and give off a branch which accompanies 
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diseases of every part of the brain, it is specially marked in affections of 
the cerebellum and medulla oblongata. 

VERTIGO is a symptom of minor diagnostic importance. Although 
various sensations are associated with this name, as a rule, it refers to 
a sensation of incodrdination of sudden onset, which disappears suddenly 
or gradually. The patient feels as if the floor moved under him, as if 
everything turned around him, or as if his own body were rotating. A 
fleeting disturbance of consciousness is also characterized, by patients, as 
vertigo. This symptom may be due to various causes (see chapter on 
vertigo), so that it is only of diagnostic importance when combined with 
other symptoms. A particularly severe and stubborn form of vertigo 
occurs in diseases of the cerebellum and cerebellar pedunele, and is char- 
acterized here by objective signs of incodrdination. A similar form of 
vertigo is produced by labyrinthine disease, 

Disorprrs or Consctousness; Psycu1c Derecrs.—Psychic dis- 
orders occur quite often in organic cerebral diseases, They are produced 
by diffuse, rather than by circumscribed, affections. 

Consciousness may be disturbed in many ways. According to the 
severity, we distinguish hebetude, somnolence, sopor, and coma, When 
somnolent the patient is sleepy, but can be easily awakened, soon to fall 
again into a light sleep or doze. In sopor the patient can be awakened 
only by strong sensory stimulation, In coma there is complete uncon~ 
sciousness, with annulment of the reflexes, and the patient cannot be 
awakened, 

Tt is difficult to recognize slight degrees of stupor. They are often 
thought to be conditions of imbecility. Notice that the patient when 
awake thinks clearly and reasons correetly, but that it is difficult for him 
to concentrate his mind upon the matter; he looks vaeantly into space 
and pays little attention to what is going on around him. A noteworthy 
sign of impaired consciousness is the fuet that urine and feces are passed 
involuntarily, though the sphineters are normal. In the severe forms, 
the patient can forget to chew and to swallow, and retains his food a long 
time in his mouth. Tn coma it cannot be swallowed at all. 

A severe grade of clouded consciousness in the wakeful state, in 
which the external world and its doings seem to be entirely lost to the 
patient, may also be called stupor, The reflexes are present in this con- 
dition. 

Chronic cerebral diseases, which extend over a large part of the 
brain, or, through pressure, involve the whole brain (tumors), may pro- 
duce a gradually increasing disturbance of consciousness, which finally 
passes over into unconsciousness. A suddenly occurring unconsciousness 


is caused by cerebral hemorrhage or by vascular obstruction, also by 





a 


Irregularity occurs especially in diseases of the medulla, or in those 
which inyolve the vagus centre secondarily, 

‘The respiration may also be influenced by cerebral disease. In coma 
and in increased intracranial pressure, the breathing becomes less frequent 
and deeper. This also occurs in diseases of the medulla oblongata. Dys- 
pnea and irregular breathing, however, oceur more often in this condi- 
tion. A particular form of this is Cheyne-Slokes breathing, which occurs 
in meningitis, hemorrhages, tumors, ancurisms of the vertebral artery, 
etc, and which may be present in coma also. It is an arrhythmical 
breathing of a periodic type. A few superficial breaths are succeeded 
by gradually inereasing rapid and deep breaths, finally becoming noisy 
and svarling. They gradually decrease in rapidity and depth; then 
comes a stage of apnea, following which the cycle commences anew. 
During the apnea, the pupils become smaller and the pulse slower. 
Traube regards as a cause of this phenomenon the lessened excitability 
of the respiratory centre; according to Filehue, the vasomotor centre 
has much to do with it. A similar type of breathing may occur in 
healthy individuals during sleep. 

Biot’s breathing is a short, rapid breathing, of sudden onset and 
interrupted by pauses of a half-minute or so. ‘ 

‘There is a form of Cheyne-Stokes breathing in which the period of 
apnea js absent. 

Kussowitz deseribes, as another form of respiratory disturbance, an expiratory 
apnes; and Schlesinger describes, aa u type allied to this, the following: after a deep 
inspiration, mpid expiratory impulses occur without any inspirations between; the 
thorax finally remains fixed in the position of expiration, and the attack closes with adeep 
inspiration. 

A simple irregularity of the breathing occurs in diseases of the me- 
dalla, In rare cases cessation of breathing with continued cardiac action 
has been observed, so that artificial respiration prevented death. 

‘The temperature is usually increased in infectious diseases located in 
the brain (meningitis, encephalitis, ete.), but may not be elevated. The 
fever of cerebral disease may be accompanied by slowing of the pulse, 
Cerebral hemorrhage generally causes a slight increase of the temperature, 
but rarely high fever. The apoplectic attacks of sclerosis and paralytic 
dementia are generally combined with fever. A steady increase of the 
temperature is observed in the status epilepticus. Every disease of the 
pons and medulla may cause fever, especially acute and destructive pro- 
cesses, Acute diseases of the motor zone and the striate body cause an 
increase of temperature. Decreased temperature is not a rare symptom 
in cerebral hemorrhage, and also oceasionally occurs in cerebral abseess. 
It is oceasionally observed in comatose conditions of 2 different origin. 
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pally involved. This is probably an indication of exhaustion of the 
motor centres following the irritation, and soon disappears. 

The nature of the cause of the irritation often, however, is such that 
the cortical centres are not only irritated, but also to some extent in- 
jured. This is the reason that chronic conditions of paralysis are often 
observed in cortical epilepsy. The paralysis may occur from the be- 
ginning in acute destructive affections (hemorrhage, softening, eto.), 
even precede the spasms; while in chronic progressive forms it comes 
on gradually or in step-like gradations. The lesion which excites the 
spasm need not directly involve the motor cortex, but may be only near 
enough to irritate it. A disease, however, which produces paralysis of 
the cortical centres must have its seat in this region, or impair its functions 
by pressure. © 

If a local spasm appears first, which only extends farther in later 
attacks, and if the paralysis spreads in a similar manner, it indicates a 
slowly progressive process which is always of an organic nature. 

True epilepsy rarely commences with local muscular twitchings ; it 
also rarely limits itself to one side of the body. 

Partial epilepsy may also confine itself to the sensory area, or affect 
both motor and sensory functions together. Paresthesia in a limb or a 
part of a limb may usher in a spasm, accompany the twitchings, or be 
the only symptom of irritation,—i.e., to a certain extent, an equivalent 
of the attack, ‘The local diagnostic significance of these attacks is not 
positively established, but we know that they always occur in diseases 
of the motor cortex. Tachycardia has also been noticed accompanying 
cortical epileptic attacks. Hemilateral twitchings may also be excited 
by disease of the subcortical medulla, especially when they involve the 
conducting tracts coming from the motor zone. They do not entirely 
correspond to the Jacksonian type, and when very similar, show that the 
cortex is in some way involved (pressure, etc.). With the complete de- 
struction of the cortical centres, the cortical epilepsy disappears. 

Diseases which cause an increase in intracranial pressure may also 
cause convulsions. The spasms produced by general increase of cerebral 
pressure are, however, general and resemble, to a lesser or greater ex- 
tent, lrue epilepsy. Clonic twitchings, lasting days and weeks, are rarely 
caused by diseases of the motor centres. Clonic facial spasms were ob- 
served for some time in a case of a tamor near the facial centre. I ob- 
served for days repeated rhythmical muscular twitchings in the muscles 
of the toes in a case of tumor of the leg centre. This form of spasm 
also occurs in paralyticdementia, Kemmler described attacks of spasms 
with rhythmical twitchings isochronous with the pulse. 

It is probable, but not definitely settled, that choreic twitchings, 
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econjointly with that of the sound side. In rare cases, a slight logoph- 

‘The tongue deviates to the paralyzed Fra, 220, 
side, showing that the hypoglossus is in- 
volved. (Fig. 220.) Unilateral paraly- 
sis of the facial and hypoglossal nerves 
often produces a slight articulatory dis- 
turbance, which, as a rule, rapidly dis- 
appears again. If the hemiplegia is an 
incomplete one, the hand and fingers, as 
well as the foot and toes, are paralyzed 
to a greater extent than are the other 
muscles of the extremities, But even 
in those cases where the hemiplegia has 
developed in a typical manner, the pa- 
talysis does not affect all parts equally : 
the extensors of the foot and the flexors 
of the knee are most affected, und, as a 
rule, persistently paralyzed (Wernicke). 

The muscles, also, which open the 
hand and which rotate the extremity out- 
ward tend to remain paralyzed (Mann), 

The mazillary, deglutitory, laryngeal, 
and most of the truncal museles—i.e,, 
those museles which normally act bi- 
Jaterally—are spared. It has been as- 
sumed that each hemisphere contains —— case of hemiplegiaainistra, Deri 
centres for the bilaterally acting mus- tion of the outstretched tongue towards 
des of both sides, so that partial lesion Paes.” 
of one side does not produce much of a defect in this respect. This 
probably also explains the slight involvement of the orbicularis palpe- 
braram; and that the ocular muscles are never involved in simple 
hemiplegia is probably also due to this. The deviation of the head and 
eyes at times accompanying hemiplegia is a symptom of short duration, 
the importance and meaning of which will be discussed later. 

OF the truncal muscles, the trapezius is generally affected. The 
shoulder on the paralyzed side can be only partially elevated or not at 
all, though the sternocleidomastoid contracts normally. The thorax, 
in deep respiration, expands less on the paralyzed side (Nothnagel). In 
bilateral lesions the deglutitory, masticatory, and larnygeal muscles are 
also involved (see Pseudobulbar Paralysis). The muscles of the neck 
and trank were affected in a few cases of this kind. 
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A homolateral or collateral hemiplegia has been noticed in a few 


cases;—i.¢, a unilateral paralysis on the same side as the lesion, Most 
of these cases were, however, diagnosed or observed wrongly, the altera- 
tions in the opposite hemisphere or in the pons or medulla which 
touched the motor paths at this point not having been noticed. A pro- 
cess arising in one hemisphere, especially a tumor, may so press upon the 
other side as fo injure it the most. An immovability and atony of a 
limb occurring in coma has often falsely been regarded as hemiplegia, 
and the symptoms of motor excitation occurring in the other side were 
falsely thought to be signs of activity (Pineles, Ortner). In the few 
cases in which these remarks do not apply, a developmental anomaly 
—a congenital absence of the pyramidal decussation—has been regarded 
aS a cause. 

Thoze cases in which a hemiplegia is a direct focal aymptom—i.e., 
caused by an injury of the motor conducting tract—undengo in time 
certain alterations, Some muscles recover ‘on movement, The glossal 
paralysis, for instance, soon disappears. The leg recovers sufficiently to 
allow the patient to walk, but it remains weak, so that it must be 
dragged after him. The extensors of the foot and toes, however, remain 
paralyzed, and, on account of the eqninovarus position, the patient is 
foreed to move the leg (the toes cannot be lifted from the floor) in a 
half circle around the other one, The flexors of the knee also remain 

The arm regains its function later, but less completely. The pa- 
tient generally learns to move it at the shoulder and elbow ; the hand 
and fingers, however, remain completely paralyzed. 

Contracture generally results in a hemiplegia, which is due to a 
direct focal lesion. We distinguish an early and a late contracture. The 
first may develop in the first hours or days and disappear soon after. Tt 
is probably produced by irritation of the pyramidal fibres. Tt has been 
particularly noticed when a hemorrhage breaks ar towards the 
ventricle, 

Late contractures occur some weeks after, rarely ae than the end 
of the second week, It is a chronic disorder, occurring hand in hand 
with a descending degeneration of the motor conducting tract, but prob- 
ably not produced by it, The arm is generally brought to the following 
position by it: The upper arm is adducted ; the lower arm flexed at an 
acute or right angle; the hand is pronated and flexed ; the fingers either 
flexed at all joints or only at the interphalangeal joints. A contracture 
with a position of extension occurs rarely. When the contracture is 
slight, the fingers may be extended, The leg is extended, the foot in 
an equinoyarus position. The contracture is due to a continued mus- 
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Lesions of the anterior limb of the internal capsule probably only 
produce paralytic symptoms when they occur near the knee of the 
capsu 

Diseases of the central ganglia produce symptoms of paralysis when 
they involve the internal capsule directly or indirectly through pressure. 
Small foci, limited to the striate (corpus striatum), or to the thalamus 
(thalamus opticus), may be symptomless. Diseases in the region of the 
thalamus were observed to produce mimic disturbances in some cases. 
Nothnagel and Bechterew ‘lai that mimic movements of one side of 
the face are dependent upon the integrity of the thalamus of the oppo- 
site side, Small lesions may produce symptoms of irritation (inyolun- 
tary laughter); larger ones, loss of mimic with intact voluntary moye- 
ments, 


Certain phenomena of motor irritation which occur more frequently 
in diseases of the thalamus than in those of other regions, and which 
stand in close relation to hemiplegia, following and occasionally pre- 
ceding it, are hemichorea, hemiathetosi#, and similar disorders of motility. 

Hemichorea expresses itself by involuntary movements of the limbs 
on one side of the body, passing from one muscular group to another, 
and producing a trembling and awkwardness of the limb, The form 
which interests us here has been called a post-hemiplegic chorea, because 
it follows a hemiplegia; a pre-hemiplegic chorea‘is more rare. This 
may develop, according to Charcot, from a slowly progressive hemor- 
rhage in the thalamus. I observed a post-hemiplegie chorea confined 
to the arm in one ease, 

Athetosis, or hemiathetosis, is also characterized by involuntary 
movements, appearing mostly in the fingers and toes, while the chorea 
involves the whole extremity. They are slow movements of flexion 
and extension, adduction and abduction (Fig. 221), occurring continn- 
ally, even in sleep, sometimes with interruptions, or only upon attempts 
at active movement or from some psychic emotion. All fingers are not 
moved at the same time, nor in the same manner, but ina most bizarre 
fashion. The fingers may be overextended and sprawling, while the 
hand remains in extreme flexion. Some of the fingers may be flexed, 
others extended, ete. These movements have been compared with those 
of the arms of a polyp, though they are not so slow. 

Tonic contractions snay also occur in the other muscles of the bedy. 
There are many grades of motor disturbances between chorea and 
athetosis which correspond neither to the type of hemichorea nor to 
that of athetosis. These disorders may also be found side by side in 
the same individual. 
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The athetosis also follows hemiplegia, as a rule, especially a hemi- 
plegia due to cerebral infantile palsy. It follows the hemiplegia in 
such cases, but only after months or years, and then only when a certain 
degree of active motion has ap, 

Hemichorea and hemiathetosis have been so often observed after 
thalamic lesions that many were inelined to regard them as being due to 
disease of this region (Gowers, Stephan, Nothnagel). On the other 
hand, the experience of many tends to show that it is not the lesion of 
the thalamus, but the irritation of the neighboring pyramidal tract which 
is the cause. The hypothesis has been therefore set up that these dis- 
orders may be produced by affections of the motor centres and lesions 
anywhere, providing it be near the motor conducting tract (Kabler and 
Pick). We have referred, on page 413, to another theory which connects 
the phenomena with the optic thalamus, and yet has them come from 
the cortex, 

Tt is noteworthy that these phenomena correspond in most cases to a 
Iesion of the thalamus lenticula (lenticular nucleus), or of the poste- 
rior limb of the internal capsule, while a cortical lesion or disease of 
the pons, cerebellum, and brachium conjunctivam has been observed in 
only a small percentage of cages. 

Choreie twitchings are said to have been produced experimentally 
by irritation of the motor cortex with chemie poisons (creatinin). 

Cases of unilateral or bilateral athetosis have also been observed, in 
which no alteration in the brain could be detected. These eases of 
idiopathic athetosis are often combined with idiocy. 

Accessory movements (Mithewegungen) have been often observed in 
paralyzed limbs during active movements of the muscles of the sound 
side, or in yawning, coughing, ete. For instance, the paralyzed hand 
may become clenched when the other hand is used to shake hands with, or 
the closed hand will open in yawning. The opposite also occurs, in that 
attempts to contract the paralyzed muscles will be accompanied by similar 
contractions upon the sound side, Senator styles these “ compensatory 
movements.” Occasionally the paralyzed upper extremity will execute 
movements when the patient attempts to lift the leg of the same side, 
or vice versa, These accessory movements may be very prominent in 
paralytic forms occurring in early childhood, even to such a degree that all 
movements are executed on both sides and in the same manner (Westphal). 

Rarer forms of posthemiplegic motor symptoms of irritation are a 
unilateral ¢remor and a posthemiplegic paralysis agitans. Also a tremor 
similar to that of multiple sclerosis occurs occasionally. Simple, rapidly 
repeated twitchings in definite muscular groups, also a combined tremor 
and ataxia, may follow hemiplegia. 
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cortical regions. Lange cortical areas, even the motor sone, may be 
destroyed without causing a lasting anesthesia, 

A peculiar sensory disorder has been observed by Wernicke, myself, 
and others, in lesions of the motor zone. With intact sensibility of the 
hand, objects cannot he recognized by touch (tactile paralysis, mental 
anesthesia), Tt appears to be a loss of those memory pictures which are 
acquired through the tactile sense, 

T have often noticed this symptom at the first examination, to find it 
absent later. It was probably due to an impairment of the ability to 
concentrate the attention upon the paralyzed side, This phenomenon is 
often found in hemiplegies whose trouble dates from early childhood, and 
is due in these cases to the fact that tactile memory pictures were never 
acquired by the paralyzed hand. 

Flechsig and Monakow seek to explain this disturbance by stating 
that the co-ordination of the elementary sensations of the skin, museles, 
joints, etc., does not occur any more, and that without this co-ordination 
the formation of true stereognostie conceptions is impossible. 

Diseases of the sensory conducting tracts entail more severe dis- 
turbances of sensation. Lesions in the posterior part of the internal 
eapsule produce hemianesthesia of the other side of the body. This, if 
complete, extends over the entire integument and mucous membranes of 
one side of the body, and is limited by the middle line. I cannot agree 
with Grasset, who claims that the cornea is always spared. Generally, 
however, the anesthesia is not equally distributed, some places being 
more anesthetic than others. A peculiar type of hyperesthesia may be 
combined with the anesthesia, in that painless, even simple, tactile stimu- 
lation produces a “ peculiar, disagreeable” sensation, or a lasting, intense 
sensation of pain with stronger stimulation. 

Sensory phenomena of irritation—excluding the pain produced by 
the muscular contraction—occur at times in diseases of the sensory con- 
ducting path,—i.c., severe pains in the opposite half of the body. 

Tt appears that in such cases the alterations have not produced a 
complete break in the sensory conducting path, 

The close relation between the sensory and optic conducting tracts 
makes it obvious that hemianesthesia is often seen associated with hemi- 
anopsia, Cases have also been observed in which the hemianesthesia 
was accompanied by impairment of the senses of smell, taste, and hearing, 
and by amblyopia, with concentric contraction of the visual field, on the 
same side of the body. Charcot therefore assumed that the sensory 
conducting tract contained fibres which led to the cerebral cortex from 
the cranial nerves, and fibres which conducted the facial impressions to a 
hypothetical centre for the whole retina of the eye of the opposite side, 
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same tracts, a break in which causes anesthesia, are at fault here or not. 
In the pons the mesial-ventral parts of the tegmentum were especially 
involved in those cases in which ataxia occurred (Moeli). Tn a case of 
pontile disease T found an ataxia limited to the arms. 

Ataxia also occurs in lesions of the cerebellar peduncle and cere- 
bellum. 

Vasomoror axp TropHic DistursaNnces.—They generally ac- 
company hemiplegia and hemianesthesia, rarely occurring alone. In 
diseases of the motor centres which canse monoplegia, an increase and 
decrease of the temperature on the skin of the paralyzed extremities, 
especially on the hand, and also reddening, cyanosis, and even edema, 
are observed. Experimental observations have shown that the cortex 
contains vasomotor centres (near the motor ones). (See page 396.) These 
phenomena have been observed even oftener in diseases of the conducting 
tracts than in ordinary capsular hemiplegia or hemianesthesia. Tt is 
probable that the vasomotor conducting tract lies near the sensory. The 
edema is, as a rule, confined to the paralyzed limbs, and may even affect 
this side exclusively in cases where a nephritis exists at the same time. 
Tn many cases a tendency to decubitus exists, especially in cases of 
severe hemiplegia. Other trophic disturbances may occur, a8 eruptions 
of pemphigus vesicles, unilateral graying of the hair, etc. Gangrene 
of the paralyzed limbs was observed once (Préobragenski). 

The joints of the paralyzed limbs become affected in many cases, 
‘The inactivity and fixation of the limb in one position causes the artieu- 
lar disorder, but it can develop in another way: from one to four weeks 
after the hemiplegia has come on, or later, when some movement has 
returned, an acute or subacute arthritis develops, with reddening and 
slight swelling of the joints, Hemorrhages occur rarely with it, It 
can be assumed that trophic influences are at play in such cases, We 
have already referred to the relative frequency of articular disorders 
with muscular atrophy in hemiplegics, 


VISUAL DISTURBANCES, 


It is hardly possible to distinguish such ocular disorders as are 
produced by disease of the optic nerve from such as are of cerebral 
origin, and, moreover, as the optie nerves are genetically a part of the 
brain, we are justified in treating of the diseases of these nerves at this 
place. The importance of ophthalmoscopic examinations need scarcely 
be dilated upon. Not to employ them in cerebral diagnosis would 
mean to close up the only window through which we may peer into a 
veritable chamber of mysteries. 

Excluding the developmental anomulies, alterations which may be 
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‘The nature of choked disk—the name is due to Graefe—is not yet 
clearly understood. According to some (Schmidt-Rimpler, Manz), it is 
due to the cerbrospinal fluid under increased pressure forcing its way into 
the optic sheath, and so compressing the veins as to produce a true conges- 
tion or edema, which may be accompanied by inflammation. Accord- 
ing to others (Leber, Deutschmann), toxic products are the direct cause 
of the inflammation of the papilla. Other theories, as those of Adam- 
kiewiez, Parinaud, Jackson, etc,, need not be discussed here. 


Fig, 222, 





Optic neuritis from a Ialn tumor (or paplllitis). (After Gowers.) 


The choked disk may disappear completely,—e.g., in cerebral syphilis 
or snecessfully treated brain tumors, The opening of the cranium, even 
in inoperable cerebral tumors may cause a disappearance of the choked 
disk. 

Tf the choked disk continues any length of time, atrophy occurs, 

The optic atrophy may be secondary,—i.e., be preceded by an optic 
neuritis, or produced by a compression of the optie nerves at a point 
some distance behind the eyeball,—or it may be a primary condition. 
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on. “This symptom has, therefore, on the whole, ouly a slight. ocal- 

izing diagnostic yalue ; the accompanying symptoms, however, render it 
possible to localize the process. Lesions of the tract are, as a rule, ac- 
companied by disturbances of other basal cranial nerves, as it is rare for 
an affection to limit itself to the tract. Diseases of the thalamus or of 
the external geniculate bodies, which express themselves by hemianopsia, 
involve generally the internal capsule and produce hemiplegia, hemianes- 
thesia, ete., om the same side as the hemianopsia, 

Diseases of the cortical visual centre may produce isolated hemianopsia, 
We will indicate later some peculiarities of this cortical form. In the 
right hemisphere, a lesion of the optic radiations produces, on the whole, 
the same phenomena a8 one of the visual centre. In the left, the optic 
conducting tract follows the same course through the temporal, parietal, 
and occipital lobes, but passes regions which are intimately ascociated 
with speech, so that a break in it produces not only right hemianopsia, 
but also aphasia. The patient is generally conscious of his hemianopsia, 
particularly su if he is intelligent, He tries to guard against running 
into things by turning his head towards the blind side, Right-sided 
hemianopsia renders reading difficult, but not impossible, 

Hemianopsia is at times combined with concentric contraction of the 
visual field, which jenerally affects the visual field of the eye of the 

other side. Tt should be remembered, however, that the temporal, that 
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eal disturbance of the cortex of the cuneus and of the calearine fissure), 
in the optic radiations, perhaps also extensive injuries of the gemina or 
geniculate bodies, will produce total blindness. 

Tn this amaurosis, the pupillary light reflex is not impaired when the 
break in the continuity occurs beyond the reflex centre. The view of 
Henschen, that the macula remains free when the lesion spares the 
calcarine fissure, has not remained undisputed. 

Kiistermann calls attention to the fact that in these cases of bilateral 
hemianopsia paralysis of the ocular muscles, which according to our 
present ideas should oceur, is absent. 

Harris claims that a unilateral affection of the cuneus of sudden 
onset may produce a transitory total amaurosis, due to inhibitory in- 
fluence of the lesion upon the centre of the sound side. This amaurosis, 
then, rapidly passes into an homonymous hemianopsia, 

Tt can be assumed that certain forms of transitory blindness are pro- 
duced by a functional or toric paralysis of the optic cortical areas. The 
transient uremic amaurosis, in which the pupillary Tight reflexes remain 
normal, belongs here, Some authors, however, refer it to a disease of the 
optic nerve (edema). Perhaps there are a central and a peripheral form. 
A transitory amaurosis is also observed in lead poisoning. Quinine 
amaurosis may also, perhaps, be included here. Atrophie alterations 
of the papilla have, ‘however been noticed in long continuation of the 
latter. The meaning of the visual disorders occurring after severe loss 
of blood is undetermined. In some cases it produced symptoms of a 
retrobulbar neuritis. 

Hemianopsia of temporary duration may also be produced by 
functional disorders, or by those capable of rapid retrogression. Tt may 
occur in migraine, as an accessory symptom of scintillating seotoma, also 
as a temporary symptom of uremia and lead poisoning, It may also 
form a symptom of paralytic attack, 

The form occurring in migarine is probably due to vascular spasm. 

Excluding these forms, it is generally a chronic condition, caused 
by hemorrhage, softening, inflammation, neoplasm, etc, A transitory 
hemianopsia is said to have been observed immediately after an apo- 
plectic attack as an indirect focal symptom, In one of my cases the 
hemianopsia has existed for twenty-seven years without other symp- 
toms. In another case it was of congenital origin. 

Mensa or Psycuic BLINpNess,—This peculiar visual disorder, 
first observed by Munk in animals, has also been noticed in man, Th this 
condition objects can be seen, but their use cannot be comprehended, The 
patient sees with his eyes, but no longer with his brain, as a patient of 
Wilbrand expressed himself. A knife, key, ete., are seen, but their use 
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associative (transcortical), in which, from disturbances in the association tracts, the 
connection between the retinal fields of the oocipital lobes with the centre of one or 
more other senses is interrupted. 


Bilateral diseases of the occipital brain are therefore generally the 
cause of psychic blindness. In twenty eases which came to a post-mor- 
tem, this was found in twelve of them. Only in a few cases has psychic 
blindness been observed in unilateral disease of the occipital lobe. In 
these cases it was a neoplasm, which acted upon the occipital lobe of the 
other side also. 

Psychic blindness may disappear when caused by reparable alterations 
(traumatic encephalitis, gumma, ete.). Tt is a transitory symptom in 
paralytic dementia. It may probably also be due to functional inhibi- 
tion. Tt is generally incurable. Tt may be simulated by a condition of 
visual weakness accompanied by achromatopsia (Konig and Siemerling). 


SPEECH DEFECTS. 


The two chief forms of speech disturbance, anarthria and aphasia, 
haye been bricily described in the general part of this work, The first 
is a disturbance of articulation, and is produced by bilateral paralysis 
or paresis of the articulation musculature,—i¢., of the muscles of the 
lips, tongue, palate, larynx, and of the respiratory muscles, Unilateral 
affections of the facial and hypoglossal centres, and of the conducting 
tracts passing from them, involve the articulation but slightly, and the 
disturbance soon disappears, One hemisphere seems, however, in some 
individuals to have more influence than the other in the innervation of- 
the muscles of speech. 

The typical speech defect in cerebral diseases is aphasia,—i., the 
loss or impairment of the ability to express ideas with words or signs, 
and to comprehend spoken and written language so that the corre- 
sponding ideas will be awaken:d. This is the definition of aphasia in 
the widest sense of the word. Tt may be subdivided into various com- 
ponents, of which some have been given special names. Alexia is 
understood to be the loss of the power to read with intact sight; 
agraphia, the loss of the power to write without impairment of the 
movements of the arms. The most important factor—and, as introduced 
by Trousseau, aphasia only meant that—is the loss of speech. Let us 
analyze this further. A person previously healthy has a cerebral hemor- 
rhage. On the return of consciousness he can no longer express himself 
by words. Although the lips, tongue, ete., may be moved, or are only 
paralyzed upon the right side, although sounds may be formed, although, 
as we can see from the gesticulations and the facial expression, con- 
cepts are still formed in the brain, the ability to convert them into 
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power of producing words is also impaired. Sensory aphasia depends 
upon the loss of the memory pictures for the sounds of the words. 
Every word entering our ears leaves such a sound picture in the brain. 
We are able to excite this voluntarily, to sound this word within our- 
selves, and in order to use this sound picture we think of a word. Tn 
mechanical speech, most persons do not find it necessary to revive this 
word-sound—it is otherwise in thinking or seeking after a word. Thus 
it oceurs that sensory aphasia, the loss of the sounds of words, produces 
more or less impairment of speech. The patient uses a series of words 
or whole sentences without any difficulty. As soon, however, as he finds 
it necessary to seek after a word, his inability to sound words within 
himself becomes evident; he feels around, producing false, similar 

sounding words; or words similar in sense. Spontaneons epsech is' there: 
fore easier for him than a conversation. A question or demand will 
reveal his defect, because the word coming from without disturbs his 
centre for sound pictures, and as it does not functionate properly, spon- 
taneous speech becomes impaired. 


A patient of mine with sensory aphasia will say, “ Doctor, I did not seep well 
Inst night, I do not feel well, T hope to be soon well.’ After awhile, I ask, “ Mrs. 
A., how are you?” “Oh, doctor, I have different feelings . . . wose, so wors . . . 
‘not worse... Tam aguin better wore.”’ She understands the sense of ty question, 
for which she is prepared, and which is often asked her, But the diseased centre for 
sounds is irritated, produces fulse sounds, which influence her spontaneous speeeh. 

Tn many cases those suffering from sensory aphasia ean only produce an ingongru- 
ous jumble of words, like a new language. An impulée to speak may accompany 
this. It is possible that a lesion of the centre forsound is present, which not only parn~ 
lyzes but also irritates, and In this way serves to exeite the production of senseless 
words. 


The insertion of wrong words, the interchange of words, is called 
paraphasia, and this is generally combined with sensory aphasia. 

The impairment of the ability to awaken tone pictures in oneself, to 
remember words, whenever it occurs isolated and is not combined with a 
disturbance of word-perception, has also been called amnestic aphasia. 
Tt depends upon the fact that the sensory speech centre cannot be called 
into action by other higher psychie centres, though, when stimulated 
through the acoustic, it may still functionate. 

Some have discarded the term anmestic aphasia, or confined it to 
those cases in which a general disturbance of the memory was the cause 
of the verbal amnesia (Lichtheim), I would desire, however, with 
Eisenlohr, to retain the above conception of amnestic aphasia. 

The localization of the centre for sound or tone pictures in the first 
convolution of the left temporal lobe is due to Wernicke’s able inyesti- 
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d may excite it to the production of words and syllables when spon- 
neous speech has been thought lost. Some patients who generally do 
mot utter a word will swear when angry. Another phenomenon to be 
noted here is the fact that aphasics may sing at times, and, in singing, 
find words, but they cannot speak. 


T have noticed that aphasics who are unable to comprehend written or printed 
matter or are only able to read mechanically combine the right melody immediately with 
a song toxt (or notes) placed before then. ‘The localization of this disorder (Edinger) 
has not yet been accomplished. The observations which are said to show the presence 
of a “sensory amnesia’ without a corresponding specch disturbance are not conclusive 
to me. 

Aphasia may be due to the inability to retain a memory picture long enough to 
allow it to be transmitted to the speech centre. For instance, a patient of Grash 
could not read; when the letters of a word were seen singly and successively, ho hud 
forgotten the first one when he came to the second. Strimpell describes a form of 
aphasia due to associative disorder, 

Another factor to be taken note of is the confusion caused by the appearance of 
false pictures of sounds, print, and words. ‘This is especially shown where the patient 
‘is required to find the words for different objects in succession. After he has found the 
word '* food,"" “ suit!’ will be styled “sood."' The word " cart’ is heard, and immedi- 
ately the word “acarat,’’ ete., is pronounced. 











A recognition of the defects of a diagrammatic representation of this 
subject has induced some authors to formulate a new theory as to the 
nature of speech defects, in which the conception of speech centres in the 
old sense of the word is departed from, and in which the different asso- 
ciation tracts between the cortical fields of the sense and motor centres 
pass a ganglionic point, so that the lesions occurring here divide several 
such tracts. 

The old idea of speech centres should, however, be retained. We 
must remember that they are connected in various ways with each other 
and the central centres, so that injury of one impairs, more or less, the 
functions of the others, and that individual moments play a prominent 
part in the acts of speech. 

We can distinguish the following types. 

1. Moror armas more or les¢ complete loss of speech, with 
intact or only slightly impaired speech comprehension, As a rule, the 
mutism is not absolute, a few words or syllables being retained. Writing, 
reading, and ‘repetition are lost or present, according as the central acts 
governing writing and reading are transmitted or not, Sentence forma- 
tion is always impaired. The seat of the disease is, in right-handed per- 
sons, in the posterior part of the third left frontal convolution or in the 
white matter just below th In left-handed persons, the speech centres 
are probably in the corresponding parts of the right hemisphere, 
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if a watch is held before him; he knows, however, that it is a watch, 
He finds the word if the watch is held to his ear. The patient is un- 
able to bring the visual memory pictures into use for speech. It appeans 
to be caused by lesions at the border of the left occipital and temporal 
lobes, and so extensive as to divide the conducting tracts leading from 
both posterior lobes to the centre for the tone pictures. The disorder 
is therefore mostly (or always) combined with alexia, hemianopsia, and 
often with sensory aphasia. 


T have observed many cases of this kind and found that optie or visual aphasia is 
@ not uncommon symptom of otitic cerebral abscew. In one of my patients, whose 
visual aphasia was caused by a softening in the oceipitotemporal part of the left herni- 
sphere, the nphasia persisted after the original trouble had disappeared, in that the 
patient was compelled to look at an object for some time before he found the proper 
word for It. 

We can also speak of a fnetile aphasia, though it is very mre, Although sensation 
is intuct, objects cannot be recognized by touch, because the sonsations of the tactile 
sense cannot be transmitted to the speech centre, 


Pure forms of aphasia are rare. Most cases are of a mixed type, a 
loss of speech, and of the comprehension of speech occurring at the 
same time. The loss is generally an incomplete one. If the motor 
character of the speech disturbance is in the ascendancy, the patient has 
only a few words or letters still at his command ; if the sensory mo- 
ment is ascendant, he speaks whole sentences, but gets into difficulties 
over words; he understands, in part, simple commands and requests ; 
mostof them, not at all or only partially. A total aphasia is rare,—i.c., 
complete motor and sensory aphasia. 

Word deafness disappears, asa rule, sooner than a motor disturbance. 

The ability to use figures may be impaired or intact, A few cases 
seem to indicate that the memory for figures is connected in part with 
the right hemisphere, I treated a man with left-sided hemiplegia and 
hemianopsia, who found it difficult to count since the onset of the paral- 
ysis, because he could no longer conceive the figures. 

A patient may be able to recite words which he has retained in his 
memory in a certain order, as the days of the week, the names of the 
months, the Lord’s prayer, etc., although he cannot think of the words 
singly, He may not be able to give the name of the month in which 
he was born, although he knows it, and names it in running over the 
names of the months. 

DysLext consists in the patient being able to read only a few 
words or sentences and then, fatigued and unwilling, unable to proceed 
farther, It has been assumed to be a partial alexia. 
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Tumors in the speech centres, or in their vicinity, produce aphasia. 
Encephalitis and tubereular meningitis may also cause it. It has been 
noticed several times after gonorrhea, and was thonght to be of embolic 
origin (Pitres, Bruns). Tt has been often traced to cranial injuries. Tn 
an interesting case in which the fragment lay upon the centre for speech, 
aphasia could be produced by pressure upon it (Dérrenberg). 

Tn circumscribed cortical lesions it may be the only symptom of dis- 
ease. Motor aphasia is often accompanied by hemiplegia, or hy right 
faciobrachial monoplegia. 

A lesion extending inwardly from the first temporal convolution 
often involves the posterior limb of the internal capsule and produces 
thereby, in addition to sensory aphasia, hemiplegia and hemianesthesia, 
and, by affecting the most posterior part of the internal capsule, or of 
the optic radiations, right hemianopsia. A focal softening not rarely 
injures the first left temporal convolution and the angular gyre at the 
same time; the word deafness is accompanied by alexia, generally right 
hemianopsia, ete. 

Course and Prognosis,—Aphasia due to functional and toxic influ- 
ences disappears, a3 a rule, quickly and completely. That is also the 
ease in aphasia occurring at times after epileptic and paralytic attacks. 
If it is an indirect focal symptom, or caused by hemorrhage, it disap- 
pears generally in the course of some weeks or months. If the speech 
centre has been direetly injured, and is not accessible to treatment, the 
prognosis can only be relatively favorable in juvenile and infantile cases, 
Recovery may occur in them, probably because the right hemisphere 
assumes the duties vieariously. 

That the right hemisphere may assume the funetions of speech, even 
in juvenile years, is shown by the fullowing case, observed by me; A 
woman, who was right-handed originally, was foreed, through an injury 
of her right hand, to use her left hand. Tt was in her seventeenth year 
that she became ‘left-handed, When fifty-nine years old she became 
affected with a tumor of the right temporal lobe, and became aphasie. 





The prognosis also depends upon the curability of the cause. Aphasia 
ata may often be cured by trephining, removal of splinters, 
nation of a subdural hemorrhagic exudate, Syphilitie 
tis over the speech-centres and gummata in this region may be- 
come absorbed, and the speech defect disappear completely. Evacuation 
of abscesses of the left temporal lobe causes a disappearance of sensory 
or visual aphasia. The same results occur with the extirpation of a 
neoplasm which had injured, without destroying, the speech centres. 
The prognosis is worse in cases with large foci of softening and with 
inoperable tumors. In the first case, the aphasia persists, though not 
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disturbance. Extradural suppuration from the ear may produce charac- 
teristic phenomena. (See chapter on cerebral abscess.) The affection 
has in general a surgical otologic interest. 

Hemorrhagic internal pachymeningitis, or hematoma of the dura mater, 
is of more clinical interest, although rarely diagnosed during lifc, 

Tts pathologie anatomy is well known, though opinions differ as to 
the manner of its development, 

According to Virchow, the inflammation of the dura mater is the 
primary occurrence, This causes the formation of a membranous de- 
posit upon the inner surface of the dura, which is very vascular, and 
through rupture of these vessels hemorrhages occur, Others, as Hugue- 
nin, regard the hemorrhage as the primary alteration, while the con- 
nective-tissue membrane arises through the organization of the coagulum. 

Post-mortem examinations reveal only slight alterations in mild 
cases or those which come early to autopsy: a delicate rose or grayish- 
red deposit upon the inner surface of the dura in the form of a veil-like 
membrane, which can easily be pulled off. This is generally perforated 
by punctate hemorrhages, and colored brown and yellow in some places 
from deposits of pigment from an older hemorrhage. The dura may be 
involved in small circumscribed regions, particularly over both parietal 
lobes, over the whole hemisphere, or even upon both sides of the brain. 
‘These deposits are also found in the middle and posterior cranial fossm 
at the base of the brain. 

The process occasionally becomes so intense that hard membranes, 
arranged in layers over each other, are formed, which cover the brain 
like a thick cap—between the dura and arachnoid—joining it to these 
membranes ; while recent and old hemorrhages, which may become as 
large as a goose-egg, are formed in and between these deposits. The 
recent layers are soft and vascular; the older ones hard, firm, and but 
slightly hyperemic, The brain, especially the cortical part, is more or 
less atrophic, 

Internal hemorrhagic pachymeningitis is mostly an accidental dis- 
ease. The mild grades are seen in phthisis and chronic cardiac and kidney 
diseases, It is found particularly in cerebral diseases of a chronic in- 
flammatory nature which result in an atrophy of this organ; in this 
manner it is commonly found in paralytic dementia, chronic hereditary 
chorea, and senile dementia, It may also, however, be a primary dis- 
ease, It is relatively often observed in chronic alcoholism. It may also 
be noticed in those diseases produced by a hemorrhagic diathesis, per- 
nicious anemia, leukemia, seurvy, Barlow’s disease, purpura, ete, It 
rarely occurs from syphilis (v. Beck, Hahn). Finally, cranial injuries 
may produce it, 
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of pus or through the blood (and lymph) paths, from a general infection 
of the organism, or from distant infectious foci, 

Injnries of the craniam—exeluding traumata which directly involve 
the meninges—which are connected with the wounds may produce men- 
ingitis, the infectious germs causing a local suppuration which spreads to 
the membranes of the brain. A sinus thrombosis from the veins of the 
diploe may thus serve to transmit the infection. 

‘Traumata which produce an opening into the cerebral canal, may 
also entail a purulent cerebrospinal meningitis. Meningitis has repeatedly 
followed erysipelas of the head. It has several times been aseribed to 


It is, however, particularly frequent afier ear disease. Purntent otitis 
and caries of the petrous bone are the most important and frequent causes 
of purulent inflammation of the cerebral membranes. The purulent 
matter reaches this region through the thin tegmen tympani or through 
the top of the mastoid antrum, or is transmitted to the cerebral mem- 
‘branes through the nerve-sheaths of the acoustic and facial. Here also 
the venons and sinus thrombosis forms the connection between the otitic 
disease and the meningitis. 

Suppuration from the nasal eavity, the orbit, frontal sinus, pharynx, 
ete., more rarely extends to the cerebral membranes. Intracranial puru- 
lent foci (cerebral abscess, extradural suppuration) may also extend tothe 
meninges. 

Epidemic cerebrospinal meningitis should be looked upon as a 
primary infectious disease, Purulent meningitis may also result from 
pyemia, septicemia, and the acute infectious diseases (pneumonia, typhoid, 
ulcerating endocarditis, variola, influenza, acute articular rheumatiam, 
gonorrhea (?), ete.). Its connection with intestinal catarrh is still in 
doubt. It is highly improbable that purulent meningitis can result 
from a sunstroke, Nor is it proven that simple cerebral concussion or 
mental strain is able to cause this disease, 

Tn many cases the etiology is obscure, There is a sporadic form of 
purulent inflammation of the cerebral meninges, which corresponds in 
its course to epidemic cerebrospinal meningitis, and probably has the 
same (infectious) origin, 

Tt is advisable te treat of epidemic cerebrospinal meningitis and 
tubercular basilar meningitis separately, and therefore only the other 
forms of acute meningitis will be discussed here. 

Anatomical.—Purulent—not tubereular—meningitis fayors the eon- 
vexity of the brain. Hyperemia of the pia first ocenrs, then follows a 
clouding of this membrane. The purulent deposit is at first found, par- 
ticularly over the sulci, focal collections of pus develop, the foci co- 
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deviate completely from the above description. When occurring in the 
course of another disease, it may long remain latent (Huguenin, Fraen- 
kel, Jansen, and others). In some cases fever is absent; in others the 
rigidity of the back of the neck is missed. Very rarely, however, does 
the sensoriam remain free to the last, The disease may take weeks to 


Attempts to refer the different symptom-complexes in meningitis to 
differences in the micro-organisms causing the disease have not been 
very satisfactory, 

Sinus thrombosis and cerebral abscess ave the most frequent complica 
tions of meningitis. 

The prognosis of purulent meningitis is very bad, Recovery is 
rare. Gowers cites two cases of meningitis, following upon puerperal 
sepsis, which ran a favorable course. Recovery should not be expected 
after coma has set in. Predictions should, however, be cautiously made, 
as long as the diagnosis is not entirely certain. 

Differential Diagnosis.—Typical cases are easily diagnosed. A 
diagnosis may, however, be very difficult under certain cireumstances. 

It is not uncommon, for instance, for an acnte infectious disease, 
which is ushered in by cerebral symptoms, particularly pneumonia and 
typhoid, to resemble meningitis. The headache, delirium, stupor, fever, 
and perhaps vomiting, are symptoms which tend to cause this error, A 
diagnosis of meningitis should not, therefore, in doubtful cases be made 
npon these symptoms alone. Special caution is necessary with chil- 
dren, as some children become delirious and are stricken with convul- 
sions upon every rise of temperature, so that even a simple angina may 
at first be thought to be meningitis. A closer examination of the lungs 
will guard against confusing it with pneumonia. The detection of a 
splenic tumor, roseola, the characteristic stools (generally obstipation 
in meningitis), the characteristic temperature, ete., should make typhoid 
fever recognizable. In addition, typhoid develops gradatim, menin- 
gitis acutely and—excluding the tubercular form—without prodromes, 
Cases of this kind should ouly be diagnosed as meningitis when the 
pathognomonic phenomena, rigidity of the back of the neck (may also be 
a prodrome of typhoid), paralytic symptoms in the area inneryated by 
the cranial nerves, optic neuritis, cortical phebomena, ete., are present, 
The continuance of the headache during the delirium and somnolence 
is suspicious, and indieates meningitis. Retardation of the pulse with- 
out any increase in temperature must also give rise to a suspicion of 
cerebral trouble. Seplicemia and pyemia ave likewise accompanied by 
cerebral phenomena which may simulate the picture of meningitis, 
though the signs of involvement of the cranial nerves and the stiffness 
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many opportunities for preventing meningitis and combating incipient 
cases. A rational treatment of cranial injuries is also of prophylactic value. 

‘There is still much uncertainty regarding operative treatment of this 
disease. Some cases have been cured by ventricnlar puncture (v. Beck), 
others, in which the suppuration started in the ear, by incision of the 
dura mater and evacuation of the exudate found in the meninges (Mac- 
ewen). Excluding traumatic meningitis of the convexity of the skull, 
we are far from considering these operations as being indicated and 
advisable. 

Lumbar puncture has often been used in these cases (Lichtheim, 
Quincke, Heubner, Fiirbringer, and others), Only in a few eases of puru- 
lent meningitis, as in those of Rieken and Jansen, has it been of much 
benefit. Further observations should, however, be made, especially when 
the signs of cerebral pressure are marked. The value, technique, and 
dangers of this treatment have been discussed above. The value of in- 
cision of the spinal dura as recommended by Quincke has not yet been 
sufficiently determined. Trephining of the vertebral column with incision 
of the dura and drainage (Paget) has been used several times, without 
any noticeable result. 


EPIDEMIC CEREBROSPINAL MENINGITIS, 


Parulent cerebrospinal meningitis quite often becomes epidemic. It is 
no doubt a hetero-infectious disease, Fraenkel’s pneumococeus (Leyden) 
and especially the diplococeus intracellularis (Yeager, Weichselbaum, 
Heubner, and others) have been found in these eases, 

As this latter micro-organism has been discovered once in tubercular 
meningitis and in the nasal mucous membranes of healthy children, it 
shows that caution is necessary in regarding its presence as being of 
specific importance. It is, therefore, not settled whether this disease is 
caused by a definite micro-organism, 

The epidemics occur generally in winter and spring, though they 
may come on in the warmer season. Direct transference of the disease 
does not seem toocenr. Children and youthful individuals, in some epi- 
demies exelusively children, were particularly attacked. In one sta- 
tistic, eighty-two per cent. of all cases were in children of from one to ten 
years of age. Persons over thirty are rarely affected. 

There are sporadic cases in which the clinical picture resembles that 
of the epidemic form in all respects, and it is extremely probable that 
the same micro-organisms are at work. The fact that several persons 
became sick in the same city, in the same street, without our being able 
to speak of an epidemic, also indicates this. The poorer classes and 
those living in prisons, asylums, ete., are particularly in danger. Its 





fqeetakt laanadd point. The vesicles are 
‘the lips, sometimes also on the face, ears, and in 

symmetrical arrangement on the extremities, In cans enlace pos 
‘is present in almost every case. It lasts, as a rule, some days, and then 
dries up. Micro-organisms have been found in the vesicles. 

Simple or purulent articular exudates are sometimes found. 

Th fatal cases the coma continues, the patient continually emaciates, 
the urine and feces are evacuated involuntarily, and 
and meteorism may come on near the end of life; the prise becomes very 
‘small and frequent, and intermits; the temperature increases to 108° F. 
and over, or becomes subnormal; and death occurs at the end of the 
second or beginning of the third week. In not a few eases death results 
much later, after weeks or months. In such cases the disease either took 
a protracted course, or death was due to decubitus, exhaustion, ete, 

Tn favorable cases the symptoms are generally slight from the first; 
the coma particularly is incomplete or absent, and the temperature soon 
falls or becomes remittent. In the course of the second week the symp- 
toms subside, the restlessness decreases, appetite returns, and the patient 
becomes convalescent, though unfortunately still threatened with relapses. 

_ It may take a very protracted course, and sometimes a chronic condition 
follows, due to chronic meningitis, hydrocephalus, ete., in which the 
symptoms described continue with slight intensity, and paralytic condi- 
tions, which will later be described, become prominent symptoms, Here, 
also, death may result after a long time, 


The deep reflexes are at first generally increased, and may remain increased in 
‘the further course, but disappear more often, at times only for a short period. 











| 


436 DISEASES OF THE NERVOUS SYSTEM, 


of the velam palatinum and of the laryngeal muscles. I referred these phenomena to 
achronie meningitis of the posterior cranial fossa and an eneephalitic foeus in the left 


region. 
Weakness of the memory may also be a residuum of this divenso, 


- Pathologic Anatomy,—In cases progressing rapidly to death, hy- 
peremia of the soft cerebral membranes and. serofibrinous exudates 
may be the only alterations, or the result of the examination may even be 
negative. Generally, however, a fibrinopnrulent or purulent exudate in 
the pial meshes, on the apex and especially at the base of the brain, on 
the upper surface of the cerebellum, and on the spinal meninges in their 
whole extent, or particularly at the height of the lumbar prominence, is 
found, In the spinal cord it extends especially along the posterior sur- 
face. The ventricles contain a cloudy, puralent liquid. If of long dura- 
tion, a marked hydrocephalus may develop, and the exudate in the pial 
meshes undergo a easeous degeneration (v. Ziemssen). Inflammatory 
foci and small abscesses may also be present in the substance of the 
brain (Klebs, y. Striimpell). 

The cranial nerves are partly imbedded in and infiltrated with the 
exudate ; the process may continue along the acoustic to the labyrinth, 
and produce a purulent inflammation there ; it is, however, not improb- 
able that the infectious material acts, from the beginning, upon the cere- 
bral membranes and the inner car at the same time. Otitis media with 
perforation of the tympanum has been occasionally observed, Irido- 
choroiditis and panophthalmitis also occur. 

OF the alterations in other organs, bronchopneumonia, pleuritis, and 
articular diseases should be mentioned. 

Differential Diagnosis.—The epidemic occurrence of the disease, 
the herpes, the early development of the opisthotonos and of the spinal 
meningitic symptoms, generally allow us to differentiate this form easily 
from the others, especially the tubercular, The herpes, in particular, 
seems to be an important point, as it rarely occurs in tubercular menin- 
gitis. 

The detection of tuberculosis of other organs and the rsults of 
spinal puneture (see page 478) should be valued. 

Typhoid fever differs from epidemic meningitis in the characteristic 
temperature, the character of the stools, the meteorism, ete. The herpes 
is also absent here ; and, though nuchal rigidity oceasionally occurs, it does 
not extend to the muscles of the trank and extremities. Tinally, the 
results of lumbar puncture may decide the question. 

Meningitis has only the muscular rigor in common with tetanus, so 
that they should easily be differentiated. 

Uremic coma may produce many of the symptoms of meningitis 
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months, the symptoms of meningeal irritation become more marked. 
The transition is generally gradual; at times, however, the headache, 
delivium, stupor, and convultions—the signs of a severe cerebral disease 
—come on very suddenly, The delirium may be mild or quiet, or 
severe and combined with marked muscular restlessness, Children who 
‘are at this early stage bedridden lie in a restless half-sleep, talk to 
themselves, make grimaces, cry aloud at times, toss about, or seek to 
get out of bed, Adults may occasionally still walk around at this 
stage; they appear mentally abstracted, in a condition of dreamy, ex- 
citable confusion; more often, however, the delirium is here also an 
agitated one; it may simulate that of alcoholism to the slightest detail. 

The delirium soon passes into somnolence, or these two conditions 
exist from the first, alternating or combining with each other. 

As soon as the sensorium clears up, the patient complains of head- 
ache, sometimes also of vertigo and of sensitiveness to light and sound. 
The head pain often breaks through the delirium and somnolence, and 
betrays itself by the patient groaning and clutching at his head or hold- 
ing it between his hands. Children often awake from sleep or from the 
stupor with a piercing shriek (hydrocephalie cry). They grind their 
teeth—though this frequently occurs with normal children—and bore 
their heads into the pillows. With the onset of the cerebral disease, the 
vomiting becomes more frequent, obstipation comes on, and the urine, 
which may be retained or voluntarily discharged, is scanty and contains 
occasionally some albumin, From the beginning, or later, motor symp- 
toms of irritation of various kinds appear. The muscular rigidity ex- 
tends to the muscles of the back, trunk, and extremities ; local or general 
rigidity or rigid contracture is present. A transient tonic muscular con- 
traction of the facial muscles, and those of one arm or one side of’ the 
body, also occurs, The maxillary muscles may also be tetanieally con- 
tracted. The knee-reflexes are exaggerated ; they may, however, ap~ 
parently be lacking, with marked contracture of the legs, Westphal’s 
sign is observed only in later stages ; an inequality in the tendon reflexes 
is not rarely observed. Transitory muscular twitchings are noticeable 
eaily, now at this, now at that place, particularly, however, in the facial 
region, The Kernig symptom—rigidity of the knee with flexed hip- 
joint—is generally present. General or partial convdsions occur in this 
stage. The disease may even commence with an epileptic attack. The 
twitchings often involve one side of the body, resembling the picture of 
cortical epilepsy, and, following upon such a seizure, indefinite, transient 
twitehings may repeat themselves for hours, A tetanic contraction of 
the muscles may occur for a short time and recur continually, 

The temperature is almost always increased, but on an average 
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tions are abolished ; he cannot be awakened from his sleep; his face 
is generally red and bloated. The pupils do not react to light, are 
of normal width or, more rarely, abnormally wide (contracted only in 
pontile hemorrhage) ; the conjunctival and corneal reflexes are missing. 
‘The musculature is flaccid ; the passively raised extremities full life- 
less to his side; even the deep reflexes may be absent in this 

and the peripheral reflexes are always lucking. The pulse is gen- 
erally full and strong, of normal frequency, retarded, or, rarely, ae~ 
celerated. The respiration is generally retarded and deepened, often 
stertorons, the inspiratory rush of air moving the flaccid palatine 
yelum and vocal cords. Cheyne-Stokes breathing occurs more rarely. 
The cheeks are puffed ont excessively during expiration. Fluids brought 
into the mouth are not swallowed. The urine and feces are passed 
involuntarily ; the quantity of urine may be increased, contains albu- 
min, at times also sugar (though rarely longer than the first twelve to 
twenty hours after the attack), 

Generalized or unilateral convulsions rarely occur during a seizure, 
‘The temperature sinks in the first few hours from one to two degrees, 
then rises to normal or somewhat above it, A marked and permanent 
decrease in temperature is an ominous sign, just as much as is a rapid 
and excessive increase. 

Such an attack has a duration of some hours (on an average, one to 
four) or from one to two days. 

The chief cause of the coma is probably the circulatory disturbance 
(anemia) in the cerebral cortex, produced by the pressure of the blood 
extravasation and other factors. Molecular concussion, transmitted 
from the location of the hemorrhage more or less through the whole 
brain, may also cause an inhibition of cortical functions (also applicable 
to emboli), Monakew believes that a contraction of the cortical arteries 
produced by reflex action plays a part in the genesis of the coma, 

Deep coma is generally replaced after some hours by somnolence, 
the corneal and other reflexes return, the patient ean swallow, and exe- 
eutes transient active movements, betraying by them the side on which 
the paralysis is located. 

The stage of the insult, or seizure, passes, as a rule, in from twenty- 
four to forty-eight hours into that of the reaction (corresponding to the 
reactive occurrences in the blood-clot and its neighborhood). The pulse 
becomes more frequent, the temperature increases to a normal height or 
higher, the skin becomes covered with perspiration; headache, slight 
delirium, and sensory and motor symptoms of excitation may come on. 
These disturbances are mostly only of short duration. 

The apoplectic attack does not always induce a deeply comatose con= 
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The musculature generally retains its normal volume or suffers a 
‘slight atrophy with a minimal quantitative decrease of electrical excita- 
bility as a result of inactivity (see above), 

If the hemorrhage has not directly involved the motor conducting 
tract, but merely injured it by compression, the hemiplegia is not a last- 
ing one; it either disappears rapidly or within some weeks or months, 
and has the character of an indirect focal symptom. Tt can easily be 
understood that between these two forms, the direct and the indirect in- 
yolvement of a conducting tract, there is no sharp border; ¢.g., the clot 
may be in the thalamus or in the lenticular nucleus, and act for the most 
part by pressure, and yet impair directly some of the motor fibres, 

Tf the hemorrhage extends to the most posterior region of the internal 
eapsule (rupture of the lenticulo-optic artery or of the choroid artery), 
hemianesthesia occurs in addition to the hemiplegia. This is rarely a 
total one, there generally being only a more or less marked decrease of 
sensation, for all or only for some qualities. Tt is either present over the 
whole side of the body or is marked only in certain parts (especially the 
extremities). 

Tn rare eases the hemorrhage confines itself to the region of the 
sensory conducting tract, a complete hemianesthesia occurring with no, or 
only a transient, hemiplegia. Another disturbance of motility, however, 
then occurs,—hemiataxia,—probably a result of the anesthesia, eapsctally. 
the disturbance of the sense of position. 

Sensory symptoms of irritation in the paralyzed or anesthetic mem- 
bers are not often complained of. Pain may occur from articular altera- 
tions resulting from inactivity, and only rarely as a result of trophic 
disorders. They occur especially in the shonlder joint. They may 
be due partly to muscular laceration caused by the pressure which the 
arm hanging limply like a dead mass to the trunk exerts upon the 
shoulder-muscles, or the pain may be a direct result of the cerebral 
disease, as has been shown on page 444, 

Vasomotor disturbances are rare. At the onset the temperature of 
the paralyzed limb is often increased, while in later stages the skin on 
the paralyzed extremities may feel cool and is often of a cyanotic hue. 

Certain articular alterations which develop, though only rarely, 
some weeks after the attack, and are combined with swelling, reddening, 
and pain in the joint, should be regarded as trophic disorders. Articular 
hemorrhages rarely oceur (Obici), 

Acute decubitus should also be included as a trophic disturbance, a 
decubitus developing very rapidly in the gluteal region of the para- 
lyzed side some days or a week after the onset of the hemiplegia, 
According to Charcot’s description, a flushing occurs first, followed by a 
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tracted, a symptom that is already of importance during the coma ; they 
may also, however, be dilated and fixed, Unilateral and generalized 
convulsions, and not rarely trismus, come on. The temperature tends 
to rise quickly and markedly to 104° F. or over; respiration is d's- 
turbed (Cheyne-Stokes breathing, simple retardation or acceleration and 
irregularity). 

Pontile hemorrhages may also cause less severe  aymiptaka (compare 
the chapter on acute Lulbar paralysis), In a case observed by Elsholz, 
the paralysis confined itself to a number of cranial nerves. If i hem 
orrhage of the medulla oblongata death does not result immediately, 
severe respiratory and circulatory disorders develop in combination with 
the symptoms of bulbar paralysis. 

Differential Diagnosis.—It is of the utmost importance in cases of 
apoplexy to make a correct diagnosis. Many and to some extent great 
difficulties must be overcome. It may be confused with conditions of 
simple loss of consciousness, with epileptie sopor, with hysterie con- 
ditions, with syncope, with uremie coma, and with other toxic forms of 
disturbance of consciousness. — 

Simple syncope is generally easily excluded ; for in this disease con- 
sciousness is yenerally not completely abolished ; the described signs of 
coma are absent; the attack, also, does not, as a rule, last long; the 
chief point for the diagnosis is, however, that the cardiac action is im- 
paired ; the pulse is small and often intermits. In a fainting spell the 
individual looks pale and stuporous, but not comatose. 

An epileptic attack itself has no similarity to an apoplectic one; the 
soporons condition following or replacing it may, however, when the 
anamnesis is lacking, cause difficulty. If convulsions have preceded it, 
biting of the tongue, or a scar on this organ from a previous attack, in- 
dicates the epileptic nature of the seizure. If the coma forms an equiv- 
alent for the epileptic stroke, the facial pallor is noticeable. Unilateral 
symptoms are almost always missing in attacks of true epilepsy. 
Finally, epilepsy occurs, as a rule, in youthfal persons. 

A paralytic attack may completely resemble an apopleetic one: the 
differentiation can be made only from the anamnesis or from its farther 
course, The same is true of apoplectic attacks in multiple sclerosis, 
One should always think of these symptomatic seizures when a young 
person with a sound cardiac and vascular apparatus is seized with a 
transient attack.  Zyslerio conditions of apparent or real loss of con- 
sciousness should hardly give rise to any confusion. The pupillary 
reflex remains intact, also almost always the corneal reflex; the same is 
true of the deep reflexes, The pulse-rate may be accelerated; it is, 
however, never markedly retarded. The facial expression generally 
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walk again, but it is at least three to four months before he regains this 
ability. If only a result of compression, it may retrogress within a few 
weeks, though generally some months are necessary for the restoration 
of the power of locomotion. 

‘The life of a person who has recovered from a cerebral 
is also generally endangered for the future, in that the predisposing 
factors to a repetition of the seizure are present, On the other hand, T 
know—exeluding children affected with cerebral paralysis—individuals 
who have lived twenty to thirty years with their hemiplegia, without a 
new attack having appeared, The observation of Ballet and Dutil, that 
old blood-clots form a breeding-place for bacteria, does not appear to be 
of much practical interest. 

Treatment.—Prophylaxis.—This includes measures to prevent vas- 
cular diseases and to relieve or render harmless such disorders. We are, 
however, confined within narrow limits. In the first place, all aleohol 
and other poisons already mentioned should be avoided. Remedies to 
restrain the formation of miliary aneurisms are unknown to us. As 
obesity seems to favor the onset of cerebral hemorrhage, appropriate 
dietetic procedures are in place. Todine preparations should be used to 
combat arteriosclerosis. Rumpf recommends a diet poor in calcium salts 
and the administration of lactic acid, If the conditions which give rise 
to hemorrhage are once present, everything should be avoided which 
produces a sudden increase in blood-pressure and causes a rush of blood 
to the head. (Compare with the preceding chapter.) 

In the apoplectic attack, false measures may lead to disastrous results, 
Great caution and mature deliberation are here necessary, 

If it cannot be definitely determined whether hemorrhage or soften- 
ing is present, the measures used should be limited to the following: 
The patient should lie quietly, with the head slightly raised, and with 
unencumbered neck, in a room removed from all noises and intense 
light. If he has fallen to the floor, remove the clothing from his neek, 
and then earry the patient, whose head should be well supported, to bed, 
avoiding all conéussion. The relatives or friends should be informed 
that the patient will probably awaken after some time, and that he will 
perhaps not be able to move the limbs on one side of the body. All 
information liable to canse worry should be withheld ; only a member 
of the family or a nurse should attend to the patient, and guard him as 
much as possible from all excitement and from all bodily exertion. 
The person affected by the stroke should repress all attempts at aetive 
motion ; he should not endeavor to move the paralyzed limbs. Tf deg- 
lutition is impaired, caution is necessary in the administration of nour- 
ishment, so that the patient does not cough. Defecation should be pro- 
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tric treatment is also advisable, Direct galvanization of the brain is 
preferably avoided. 

It is permissible to excite contractions in the muscles of the para- 
lyzed extremities with a faradic current. As soon as a tendency to con- 
tracture is noticeable, the electricity should be confined, if possible, to 
the antagonists of the contracted muscles. The electric current should 
be used for five minutes daily for from four to six weeks; the treatment 
should be then discontinued, to be resumed later on and carried out for 
months. I have been able in a number of cases to satisfy myself of they 
effect of electrie treatment. One hemiplegic was able soon after a 
sitting to write relatively well and rapidly, while before it he wrote slowly, 
laboriously, and indistinctly. Another, who had been paralyzed for 
years, became able to extend his foot. If the hemianesthesia appears 
prominently, it is advisable to stimulate the anesthetic skin with a 
faradie brush, Vulpian observed good results therefrom, as have I also. 

‘Treatment of the paralyzed part of the body with the galvanic eur- 
rent is also justifiable. 

At first passive, later active, gymnastic exercises are of benefit in 
this stage. 

When should the patient get up? As soon as the first signs of 
movements are again apparent, the patient has the desire to attempt to 
walk. The physician may be easily led into allowing him to do so, in 
order to convince him of the progress made. Against one such attempt 
nothing can be said. The patient should, however, never be permitted 
to remain permanently out of bed. There is no doubt that these at- 
tempts at movement favor the onset of contracture. Even after the leg 
has almost recovered its motility, the patient should pass most of the day 
in bed, On arising, it should particularly be seen to that the hanging 
arm is well supported in an appropriate sling. 

Tf cyanosis or a sensation of coldness in the paralyzed extremities is 
present, they should be well wrapped up, without exercising any press- 
ure upon them, Massage and passive movements are the best methods 
with which to treat the articular alterations. Embrocations ean also be 
used. 
Subentaneous strychnine injections do no good in hemiplegia, 

Erben calls attention to the fact that it is advisable in certain eases 
(when the knee cannot be aetively flexed) to have the patient step ont 
with his paralyzed limb and then draw the sound one forward only far 
enough to bring this foot beside the paralyzed one. 

It is not impossible that muscular transplantation, as deSeribed on 
page 158, will acquire some importance in the treatment of hemiplegia. 

Tf the apopleetic attack has left behind an aphasia, appropriate in- 
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increases its power to coagulate. Others believe that the infectious dis- 
ease first produces an endocarditis, and that from this an embolus occurs, 
which, after the healing of the endocarditis, or if it remains latent, is re- 
garded as a thrombus. Marked cardiac weakness favors the occurrence 
of thrombosis or of embolus, as it tends to furm cardiac thrombi. Re- 
tardation of the blood-current helps the formation of thrombi, but can 
hardly by itself produce them. Tf, however, from one of the preceding 
causes the coagulability is increased, a thrombus will form wherever the 
blood circulates slowly or in a current vortex (v. Recklinghausen), as in 
passing from a narrow lumen into a wider one. 

Chlorosis and leukemia likewise favor the onset of thrombosis. 

Tn CO poisoning, softening occurs, the genesis of which is not very 
clear, The softening involved the lenticular nucleus of both sides par- 
ticularly often (Poelchen, Kolisko). Multiple thrombi were also found 
in the brain after extensive burns of the skin (Klebs). 

Traumatic encephalomalacia, softening in the vicinity of blood-clots 
and tumors, and the rarely observed thrombosis in tubercular meningitis, 
will simply be mentioned here. 

If the predisposing causes for embolism or thrombosis are present, 
emotion, especially terror, physical oyer-exertion, and parturition (par~ 
ticularly for embolus) act as exciting causes, Hemiplegia has several 
times come on during narcosia (Schwartz, Chipault) without it being 
able to be determined whether hemorrhage or softening was the cause, 

Emboli generally lodge at the bifurcation of a large artery, most fire- 
quently in the middle cerebral artery and its branches, and favor the 
left side. The internal carotid and deep cerebral arteries are not rarely, 
and the vertebral, especially the left, is at times, the seat of emboli. 

Thrombi may develop anywhere; but mostly involve the larger 
arteries at the base of the brain, generally the middle cerebral, internal 
carotid, basilar, and deep cerebral, or branches of these. 

The embolus, which forms a firm, colorless clot adherent to the vessel 
wall, and is at times calcified, may cause a secondary clot in the neigh- 
horing parts of the vessel ; these secondary thrombi are reddish in color 
and spongy. The thrombus tends in this manner to grow, and by its 
growth to clog the vessels branching peripherally from the oceluded 
vessel. Emboli may disintegrate before necrobiosis occurs, and the par- 
ticles be carried away by the blood-current. This is particularly the 
case with emboli containing specific material or micro-organisms. Thrombi 
may also became absorbed. 

In specific endarteritis, which attacks particularly the chief branches 
of the circle of Willis, the vessel lumen may be obliterated for some 
distance. 





| 


520 DISEASES OF THE NERYOUS SYSTEM. 


larly, conversion of the coloring-matter of the blood inte pigment pro- 
dace yellow softening. Red softening always represents an early stage, 
yellow softening only coming on in a few weeks. A hemorrhagic infaret, 
in Cohnheim’s sense, develops rarely, though small blood extravasations 
are not infrequently observed in the periphery of the focus of softening. 
In the white matter ‘the area of softening is generally of a white or 
bluish-white color. The tissue is of a broth-like consisteney, or even 
watery (lime-water-like). Ti contains myeline drops, detritus, and par- 
ticularly numerous granular cells, which are the best means of distin- 
guishing true softening from post-mortem maceration. After resorption 
of the fluid material cysts may form, though the softened focus may 
remain in its original condition for years, 

The size of encephalomalacious foci varies from that of a pin-head 
or even smaller to that of the fist, may even take up the langest part 
of « hemisphere, as, for instance, in thrombosis of the carotid. TI found 
the whole hemisphere softened in one case. Cicatrization is the general 
termination of cortical softening. In the neighborhood of small arteries 
a circumscribed perivascular sclerosis is often observed instead of soften- 
ing. In atheroma, instead of a large focus, or in addition to it, we 
often find a large number of small foci, which are, in part, only recog= 
nizable microscopically. 

Emboli oceur most often in young and middle-aged persons, while 
thrombi, excluding the syphilitic forms, affect aged individuals almost 
exclusively. 

Symptomatology.—Encephalomalacia, like cerebral hemorrhage, 
is characterized by transient and permanent, local and general symptoms. 

Larger foci of softening are, especially when of embolic origin, in- 
augurated by an apoplectio attack. Emboli of small branches and 
thrombosis of even large arterial trunks may occur without any dis- 
order of consciousness. The coma is generally not so deep as, and 
mostly also of shorter duration than, that accompanying cerebral 
hemorrhage. The temperature decrease is frequently lacking, while, as 
a rule, about eight to ten hours after the onset of the disease, a rise of 
temperature occurs. It does not mount very high, but may last a 
number of days. The fever at times only commences after some days. 
Higher temperature and chills only occur with septic emboli. 

Embolus of a larger artery almost always produces loss of conseious- 
ness. It is due to the sudden circulatory disorder, whieh is not confined 
to the affected area, but extends more or less over the whole brain ; to this 
is added a sort of shock (Trousseau, Wernicke), a mechanical injury to 
the brain in that the bloodless vessels collaborate and produce a local 
displacement of the surrounding tissue, ete.; we also, with Monakow, 
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of the vessel Jumen affects very often the middle cerebral artery, it can 
easily be seen that hemiplegia, alone or with the above symptoms, is 
almost always present in encephalomalacia, If it is an indirect symp- 
tom, if the focus of softening does not distarb the motor tract or the 
motor centres directly, it disappears in a short time. Hemiplegia may 
be accompanied by hemianesthesia, or this symptom may occur alone. 

We speak of temporary hemiplegia when softening does not occur,— 
due either to the fact that disintegration of the clot occurs, or that it is 
carried away, or that a collateral circulation forms, or (as in lues) the 
nutritive disorder was only due to a marked contraction of the vessel 
lumen, which for a time amounted to a clogging of it, This hemiplegia 
disappears in some hours or days, 

At times the symptoms do not correspond to the seat of the soften- 
ing; they ridicule our laws of localization. It should, however, be re- 
membered that numerous smaller foci occur scattered through the brain, 
in addition to the large one, many being only detectable by a micro- 
scopic examination. . 

Symptoms in Obstruction of the Internal Carotid.—If a collateral 
circulation is established, the hemiplegia rapidly retrogresses or is absent 
entirely (as in parturition). 

If the vessels are too narrow to supply sufficient blood, or are lack- 
ing, or if the thrombus extends into the anterior cerebral artery and fossa 
Sylvii, it produces a very extensive softening, causing hemiplegia with 
deep, permanent coma, and generally soon ends in death. From ob- 
struction of the ophthalmic artery (and centralis retina), a more or less 
severe visual disturbance may take place, In embolus of the carotid 
the phenomena vary, according to the seat of the clot, 

Obstruction of the middle cerebral artery (trunk) produces complete 
hemiplegia with temporary or permanent hemianesthesia, and (in ob- 
struction of the left middle cerebral artery) total or partial aphasia. Tf 
the obliteration confines itself to one of the branches, the phenomena 
modify themselves according as the softening involves the third frontal 
convolution, the anterior or posterior central, the parietal, or the first 
temporal convolutions. If it is an embolus, and the clot extends to the 
cortical branches of the central conyolutions, unilateral convulsions often 
precede the onset of the paralysis. According to the extent of the region 
cut off, monoplegia (faciolingualis, faciobrachialis, ete.), a hemiplegia, 
a motor aphasia (with or without paralysis), ete., devel Obliteration 
of the first branch of the left side causes motor aphasia With right facio- 
lingual monoplegia; the arm may be paretic also. Closure of the 
second branch produces hemiplegia or faciobrachial monoplegia. Ob- 
struction of the third and fourth, which supply the lower parietal lobes, 





= 


paralysis. In cerebral softening, however, the typical signs of increased 
cerebral pressure are generally lacking,—i.e, choked disk, retardation of 
the pulse, and continued, progressive stupor. When, in the first, a slow 
pulse is present from atheroma of the coronary arteries, other symp- 
toms generally give a clue to the disease. It should, however, be re- 
membered that the presence of atheroma does not exclude cerebral tumor. 
Vomiting occurs rarely in thrombosis, or only at the onset ; the excep- 
tion to this rule being obstruction of the basilar artery, which again is 
revealed by other important signs. The convulsions occasionally occur- 
ring in embolism and thrombosis, even when unilateral, haye not the 
typical course of cortical epilepsy. 

For the differential diagnosis from cerebral abscess, compare this 
chapter with that upon the latter disease, 

When encephalomalacia only presents general cerebral symptoms 
(headache, vertigo, stupor, insomnia, etc.), and no focal phenomena, it 
may be confuse with the neuroses, especially with hysteria and neuras- 
thenia. The constancy of the symptoms, their independence from self- 
observation, the signs of vascular disease, and the objectively noticed 
stupor, indicate encephalomalacia. An extensive softening also tends in 
time to injure the general health and even to produce marasmus, 

Finally, it should be noticed that in some cases of hemiplegia no 
alterations in the brain are found at the post-mortem, This is certain in 
tuberculoais, aleoholism, wremia, diabetes, lead poisoning, arthritis, and 
pneumonia, I have observed it in carcinomatous cachexia, and have ex- 
pressed the opinion that it is a torte focal disease, There are, so far as I 
Know, no absolute clinical signs enabling us to distinguish hemiplegia of 
this nature from the form due to organic alterations. 

The prognosis as to life is good. Thrombosis of the basilar and 
carotid are the only forms in which there is a direet danger to life. 

Long duration of the unconscionsness is not such an ominous sign in 
encephalomalacia: the patient may come to even after five or six days. 
If the coma is deep, however, it isa bad sign, The general condition 
and that of the heart should also be looked into. If the area of soften- 
ing is not very extensive, life may last many years. 

The prognosis of the paralysis is, in general, unfavorable. Tf it does 
not recede in the first two to three weeks recovery cannot be expected, 
as collateral circulation is restored within a few days, and the so-called 
indirect focal symptoms tend to disappear in from two to three weeks. 
On the whole, these paralyses are not as important in softening as in 
hemorrhage. Softening due to specific endarteritis is also not capable of 
retrogression. The prognosis is, in addition, dependent upon the location 
of the softening and the extent of the lesion. 
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childhood has been particularly studied by von angio he 
Raymond. ‘There is no doubt that its forms vary according to pe 
character and extension of the process, In some cases, as in 
Fischel, it was a diffuse process extending over both preg 
‘mond believes that this diffuse encephalitis may pass into a diffuse cere 
bral sclerosis (see page 210). Finally, disseminated m 
is not rarely noticed in childhood (see page 206). 

A sinus thrombosis may be combined with the encephalitis (observa- 
tions of Siemerling and myself, Biicklers, Nauwerek, ete.). I found 
in several cases a marked ventricular exudate, ccna hyperemia, 
ete. A combination of encephalitis with acute anterior poliomyelitis 
has also been observed (Lamy, Redlich, Beyer). 

As to the other organs, swelling of the spleen, nephritis, parenehym- 
atous degeneration of the myocardium, and the like, have been noticed. 

Diagnosis.—A diagnosis of acute hemorrhagic encephalitis must be 
made with eaution. It is difficult and often impossible to distinguish it 
from acute serous meningitis, from sinus thrombosis, and from menin- 
gitic-like symptom-complexes (pseudomeningitis) (compare page 477) 
following the infectious diseases. (The appropriate sections should be 
eonsulted for the differential diagnosis.) Encephalitis differs partieu- 
larly from these conditions in that in it the focal symptoms develop, as 
a rule, early, and become more and more the main symptoms. 

The Prognosis of hemorrhagic encephalitis is grave. In 
with a rapid development, deep unconsciousness, and high fever, the 
course is probably generally a lethal one. On the other hand, the cases 
observed by myself’ and those described by Fiirbringer, Fraenkel, Frey- 
han, Thiele, and others, show that recovery is not uncommon. I haye seen 








! in lingering f 
serretment is identical with that described for cerebral hemorrhage. 
SNe ieinavesasc Pori0-ENCEPHALITIS SUPERIOR.— Wer- 
nicke first described this clinical picture, which was further amplified by 
Thomsen, Boedeker, and others; Gayet, however, described a case of 
“this disease before Wernioke had named it. 

_ In cases of this type the acute hemorrhagic encephalitis confines itself 
| gray upon the floor of the third ventricle and of the 
aqueduet of Sylvius, This type is treated of separately because its cti- 
logy and symptomatology differ somewhat from that of the others. 
Chronic aleoholist i is the most important causative factor. Most of 
| were whiskey or brandy drinkers, It occurred once after 
poisoning from sulphuric acid. 

- Other poisons (meat-, fish-, bologna-toxines, ete) may, perhaps, also 
‘cause it, Recent observations (Gayet, Uhthoff-Oppenheim, etc.) teach 
“that this form of encephalitis may also follow infectious diseases, particu- 
and differs from the previously described encephalitis in 
weof localization only, We will first present the clinical picture 
m described by Wernicke, Thomseu, and others, 

‘The disease has an acute onset and takes, as a rale, an acute course, 
ly in death in from eight to fourteen days. A few cases 
ted in recovery. After signs of chronic alcoholism have 
esent for some time, or headache, vertigo, and vomiting for some 
even without any prodromes of this nature, a disorder of con- 
in the shape of delirium or a simple somnolence with restless- 
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ness comes on, Rigidity of the neck occurred in a few cases, also sleepi- 
ness and apathy, At the same time paralysis of the oewar museles— 
generally associated paralysis—develops, which may increase to an 
almost complete ophthalmoplegia, though a few muscles, as the levator 
palpebre superioris and the sphineter iridis, are often spared. Optic 
neuritis may also occur. Nystagmus has also been frequently observed. 
A disorder of gait, reminding one of cerebellar ataxia, may also be 
present. Weakness, tremor, and ataxia in the extremities may also mani- 
fest themselves. Articulation has often been impaired. Tn a few cases 
facial paresis, in others hemiparesis, has been observed. 

‘The deep reflexes are normal or exaggerated ; they are rarely abol- 
ished. The temperature is almost always normal or subnormal. Fever 
is uncommon. The pulse is 
generally accelerated and be- 
comes particularly small and 
frequent sub finem vile, Ta- 
ehypnea and other respiratory 
disorders also develop. The 
disease takes a peracute or acute 
course and generally ends in 
death in from eight to fourteen 
> loention of the chevphalis proves eyeued ay: 42S, though a protracted course 
Pearance due to the numerous foc (Carminestain.) and termination in recovery 
may occur, 

In the cases examined so 
far, a hemorrhagic inflamma- 
tory process of the type de- 
scribed above was found, con- 
fined to the gray matter of the 
third ventricle, of the aqueduct 
of Sylvius, and at times extend 
ing to the ependymal gray of 
the fourth ventricle, Tnstead 
of a hemorrhagic inflammation, 
a degeneration of the corre- 
sponding nerve nuelei was found 
in one ease. 

Acute polloencephalltis superior. BI, hemor. In addition, the affeetion 
thage; Qf, veswole, (High-power lens.) (Carmine often extends to the white 


stain.) 

matter, and is analogous in 
many respects to poliomyelitis, with which it is often combined. On the 
other hand, it is eortain that polio-encephalitis not rarely develops during 





Fro, 226. 
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Recovery has occurred in several subacute cases. ‘The more chronic cases 
will he discussed at other places. See chapter on Ophthalmoplegia. 
A diagnosis should only be made 
Fro. 227. after a careful and complete examina- 
tion, as allied clinical pictures occur 
without being traceable to material 
alterations. They are probably toxico- 
infectious conditions without an ana- 
tomie basis. Several times, instead 
of the expected tissue disease, a local 
invasion of micro-organisms was found 
(Eisenlohr, Seitz). 

The two chief forms of encepha- 
litis deseribed above—Wernicke’s and 
Striimpell-Leichtenstern’s —are not 
easily separated from each other, as 

Facial expression tn polloencephalitis transitional and mixed forms occur, 
Tine aleou aed Farcenton) "and both may also be present together. 


CEREBRAL PALSY OF CHILDHOOD (HEMIPLEGIA AND DIPLEGIA 
SPASTICA INFANTILIS; INFANTILE CEREBRAL PARALYSIS). 





This form of cerebral paralysis, of congenital origin or acquired in 
childhood, is not particularly characterized in its pathologic anatomy, 
but it is its clinical signs and its course which make it an independent 
disease. It rarely occurs in fetal life, more often inéra partum ; the phe- 
nomena appear mostly, however, in the early years of life, be it from 
the fact that it is only acquired in extra-uterine life, or that the symp- 
toms of the congenital condition only appear some time after birth, 
One can therefore, with Sachs, distinguish prenatal, intrapartim, and 
acquired paralyses, though this differentiation is not always possible, 

Our knowledge of the etiology is still imperfect. Heredity does not 
seem to play an important part, though I have seen the disease in 
mother and daughter ; on the other hand, there are hereditary and family 
diseases of the nervous .system which seem to be closely allied to this 
affection. 

Traumata (injuries to the gravid uterus) seem to be an important 
cause of this disease in fetal life ; psychic excitement is also blamed, 

Syphilis of the mother, or hereditary syphilis, seems to have been a 
eause in some cases (Erlenmeyer, Osler), Of great importance are the 
injuries which act intra partum. Premature birth, diffioull delivery with 
a narrow pelvis, difficult delivery of the after-coming head, twins, as- 
phyxia of the new-born,—these are the conditions which often give rise 
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may radiate towards the cavity. The affection is generally of intra~ 
uterine origin; it may, however, be acquired post partum. The dif- 
ferentiation between these two forms as made by Kundrat and von 
Kahlden cannot be regarded as reliable (Beyer). Kundrat ascribed 
~ the process to a necrosis due to obliteration of blood-vessela; it is, 
however, positive that this is not its only mode of origin. 
Several times have de- 
Fro, 228. yelopmental anomalies of a 
peculiar kind been noticed 
in the cerebral cortex: a 
delicate folding of the corti- 
cal gray substance similar to 
the econvolutions of the ver- 
mis cerebelli (mierogyria). 
(Fig. 229.) Figs, 230 and 
231 show the microscopic 
alterations in this develop- 
mental inhibition. 

Similar anomalies are 
often found on the cerebral 
meninges, particularly thick- 
ening and eystic formations. 

Porencephalic defect of the left hemisplaere with atro- The affection is rarely 
phy. ‘The cavity pases at D Into the lateral ventricle, confined to a cireamseribed 
sree fron Stay er Wietle. (Atte Ferrey fog Lut extends diffasely 

over the whole or the greater 
part of a hemisphere, which is in foto smaller on account of the general 
atrophy (Fig. 228). This causes a chronic inflammatory process, a scle- 
rosis. In some cases no focal disease, but only a general induration, has 
been found, the so-called lobar sclerosis (Bourneville, Richarditre, Jen- 
drassik and Marie). 

In hypertrophic sclerosis, excrescences are formed in the brain-sub- 
stance. Hydrocephalus is often found in conjunction with the above 
alterations. A simple cortical agenesis, characterized particularly hy 
microscopic alterations,—defective development of the nervous elements, 
—is occasionally noticed (Sachs), 

The motor zone is generally affected, but rarely alone, The process 
is a diffuse one. The focus at times is found at other places; for instance, 
in the central ganglia, In a case of Bischoff’s the thalamus was involved, 
in another the cerebral peduncle, 





Porencephaly has also been found in other places besides the motor region; for ine 
stance, by Mocli and Richardiére in the occipital lobe and by Monakow in the cerebel- 
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{um. Naturally, different clinical symptoms would be found in such cases, Congenital, 
‘Mindness, deafness, cerebellar Incodrdination, ete., are probably due to such alterations. 

Our knowledge of the initial lesion is very incomplete. We ean 
regard it as definitely settled that hemorrhage in the brain-substance and 





Microgyria. (Alter Otto.) 


meninges (McNutt), embolism, thrombosis with secondary encephaloma- 
lacia, encephalitis, and meningo-encephalitis may be the cause. If these 
disorders develop in childhood and affect the motor centres (or conduct- 
ing paths) the symptoms of spastic infantile hemiplegia will be pro- 
duced, 


Ata later period it is by no means always possible to recognize the 
nature of the original disorder, as certain conditions, as induration and 
y of the hemispheres or a greater part of them, seem to be the 
result of all of the above-mentioned alterations. All harmful conditions 
affecting the infantile brain act unfavorably upon the motor conducting 
paths and tend to inhibit their development. Premature birth is also 
supposed to do likewise. 
Symptoms.—The initial stage can be studied only in postnatal 
- eases. Tn these cases the following is often the course: the child, from a 
few months to three years old, becomes sick with fever, vomiting, stupor, 
delirium, and general or, from the first, unilateral convulsions, and fol- 
lowing these, or after repeated attacks of these spasms, the paralysis, a 


hemiplegia, comes on. 
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This initial stage lasts from one to several days, or it may extend 
over weeks, Tt is rarely completely absent, The paralysis occurs then 
suddenly (apoplectic), or after generalized or unilateral spasms, It is 
exceptional for the paralysis to be separated by a long interval from the 
convulsive stage. It may, however, be present at birth and only noticed 
later, or perhaps at once, and becomes more marked the more the volun- 
tary movements on the sound side develop, In typical cases, improve- 
ment occurs in some weeks or months. A certain degree of movement 
returns, so that the individual learns to walk again, and is able to use 
the arm to some extent. Later on, however, certain characteristic dis- 
orders become noticeable, due to muscular contractions and muscular 


spasms. 

The hemiplegia involves the arm, leg, face, and hypoglossus of one 

side. The least constant is the glossal involvement. ‘The facial muscles 

meta are usually only partially paralyzed ; 
when at rest, an asymmetry may be 
lacking, appearing, however, in laugh- 
ter or crying. The motor symptoms 
of irritation in the face tend to be 
more marked than the paralysis. The 
arm is generally more paralyzed than 
the leg. 

At the onset of the recurring mo- 
tility, or even earlier, the museular 
rigidity or contracture becomes notice- 
able. This may be stabile,—that is, 
continually of equal intensity, pro- 
dueing a fixation of the limb in a defi- 
nite position: the upper arm drawn 
towards the trunk, the lower arm 
flexed, the hand markedly flexed (Fig, 
2 Freesat a jon through i benirpharn 232), or over-extended, the fingers 
tronstin, Condition nf the may many flexed at all joints and sunken into the 
of the brain and of the subcortical fibres | hand; or the hand may be extended at 
In this developmental anomaly ; Hf 

the interphalangeal joints, and over- 
extended even to subluxation. The leg is generally slightly flexed at 
the knee-joint, and the foot is found in an equinus position. 

Or we find a spastic innervation of the museles accompanying volun- 
tary movements: every effort at movement causing tonic contractions or 
spasms instead of simple movement, As a rule, a certain degree of 
muscular contraction is permanently present, but it is increased on at- 
tempts at active movement, and forms a considerable inhibition to them. 
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Motor symptoms of irritation, athefosis or hemiathetosis, and hemi- 
chorea, are characteristic symptoms of spastic infantile paralysis, more 
so than those above mentioned, and have been already described. (Com- 
pare page 440.) They are present in most cases, at times slightly ; on 
other ocensions so marked that they dominate the clinical picture. 
Athetosis is more frequently observed than chorea, though the distin- 
guishing criteria are not absolute. I have scen cases in which the 
phenomena in the upper limb resembled chorea, and those in the lower 
limb were more like athetosis. It may be present in congenital cases 
from birth, or it may develop as a primitive athetosis in extra-uterine 
life, without being preceded by a paralysis. As a rule, however, it 
associates itself earlier or later to the hemiplegia. Tt is permanent, 
although it may vary in intensity or aecompany 
only voluntary movements. The hand and fin- 
gers are involved the most; the patient can 
only open the closed hand or shut the open hand 
slowly, ete, 

A form of tremor similar to an intentional 
tremor occurs rarcly, In some cases the paralysis 
disappears entirely, and only a slight athetosis or 
a slight tendency to associated movements reveal 
the previous disease, Headache and sensitiveness 
of the cranium to percussion in certain areas was 
present in some of my cases. 

Hypesthesia has been occasionally noticed 
(Oulmont, Gandard, Raymond), T found it in a 
recent case four weeks after the onset of the 
paralysis ; also once in an adult who had cerebral 
palsy of childhood combined with hemiathetosis. 
Tn this case the special senses on the same side 
were impaired, and vasomotor disorders were 
present, so that a combination with hysteria could 
not be excluded. In several cases I found, with 
intact sensibility, Wernicke’s tactile paralysis (see 
page 444). As the hemiplegia, however, was a 
congenital one, or one of early childhood, it was 

Case of infantite spastic probable that the tactile memory pictures were 
pemiplegia of the Tel hot acquired by the paralyzed hand. Sometimes 
severe pain in the diseased side is complained of. 

Hemianopsia was found in only a few cases (Freud). An aphasia is 
often combined with the hemiplegia (especially hemiplegia dextra), 
which disappears again, sooner or later, It is generally a motor aphasia. 


Fro, 282. 
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If-the child could not yet speak, the development of speech is delayed 
by the hemiplegia. ; 

Paralyses of the ocular muscles are an uncommon complication. 
Atrophy of the optic nerve may also be a symptom. (K@énig.) 

The paralyzed extremities are generally arrested in growth, A 
decrease of muscular volume (without qualitative alterations of electrical 


Pio, 234. 
- rt 
Orerextension of the fingers at the Hyperextension of the thamty 
tuterywlangeal jolute from* infantile from athetosis in infantile spastic 
spastic herniplegia, heraiplegia, 


excitability) may also be present, A slight facial hemiatrophy has also 
been observed in 9 few cases. Muscular hypertrophy is at times com- 
bined with the athetosis, 

Alterations of the bones of the cranium, depressions, fissures, de- 
creased circumference, cte., are inconstant symptoms (Peterson and 
Fisher, Breschet, Meschede, and others). 


Tn a girl with infuntile spastic hemiplegia of the right side T found a defect of 
the left frontal bone, over which » cerebral murmur could be easily heard ; at the same 
time there wae a large telangiectasis on the nose, Kalischer has recently shown a 
preparation of a child with infantile spastic homiplegia which showed a telangicetasis 
‘on the seailp and an analogous neoplasm on the cerebral surface, especially in the men- 
branes over the motor zone. Atrophy of the scrotum, abnormal atrophy or hyper- 
trophy of the mamma, arrested growth of the little and ring fingors (Ford), and other 
developmental anomalies ure ovensionally found upon the paralyzed side. 


Of the symptoms still undescribed, the most important are imbecility 
and epilepsy. 

Epilepsy is found in one-half to two-thirds of all cases, Tt may 
develop immediately after the initial convulsions or after an interval of 
months, years, and even longer. There is generally a period of from 
one to two years between the onset of the hemiplegia and that of the 
epilepsy. The epilepsy rarely corresponds in all particulars to the 
genuine form. The convulsions generally confine themselves to the 
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| commence not with paralysis, but with chorea or athetosis, 
s form, called by him choreatic paresis, is also distinguishable by a 
Jate onset, not until the third to the sixth year; by the absence, as a rule, 
of aphasia, epilepsy, and dementia; by slight contractures ; and by the 
prominence of the chorea and athetoeis. 
Tn some eases the spasticity and weakness extend to the leg of the 
sound side. Tt is not a rare occurrence for the athetosis to appear in the 
Jimbs of the normal side, though to a less degree, 
These cases form the transition to an important group (studied par- 
ticularly by Freud) in which the hemiplegia is bilateral, all four extrem- 
ities being affected by the paralysis and spasms (infantile spastic diplegia). 


Prowl classifier these oases Into four groups,—(1) general cerebral spasticity 
(Littles disease; his view is, however, tou narrow,—see page 143); (2) paraplegic 
rigidity; (5) bilateral hemiplegia; (4) general chorea and bilateral athetosis, Even 
‘ho, however, acknowledges that this differentiation cannot be closely carried out, tran- 
sitional and mixed forms oceurring more often. Groups | and 2 have been deseribed 
‘on page 143, 


As a rule, the spasticity Fig. 285. 
and weakness are most marked : 
in the lower limbs, while the 
choreie-athetotic movements 
dominate in the upper ex- 
tremity. A general athetosis 
or chorea may, however, also 
be present. Bilateral athetosis 
forms at times a progressive 
disease occurring in later life 
(Albutt, Oulmont, Andry), In 
many cases of infantile spastic 
diplegia, articulation is also 
impaired ; and I have several 
times observed distinct signs 
of glossopharyngolabial paraly- 
sis with dysarthria, and even 
with mutism, in these compli- 
cated cases of bilateral infantile 





Pacial expression and pose in athetotiospastic 


paralysis. A habitual sublux- diplegia. 
ation of the lower jaw also 
ocenrs. The facial expression and whole appearance (habitus) of these 
cases has something characteristic about them (Fig. 235). 
The intelligence is impaired more often than in simple hemiplegia, 
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but not constantly, while epilepsy occurs more rarely. The speech dis- 
turbance may also be due to choreic involvement of the articulatory and 
respiritory musculature. In this form, the truncal and nuchal muscles 
are often involved, so that the child is unable to hold up its bead. 

Most of these cases of diplegia are of intrapartum or congenital 
origin, general spasticity (in Freud's sense) being mostly a birth-palsy 
(abnormal position, narrow pelvis, asphyxia neonatorum), and paraplegic 
spasticity often the result of premature birth. That both hemispheres 
are diseased is evident. In addition to the remarks made for Little’s 
disease, we can add here that there are cases of bilateral athetosis in 
which no cerebral disturbance can be detected. A single case of this 
kind with evidence of a spinal lesion upon autopsy (Eisenlohr) cannot, 
however, be used to generalize from. 

Diagnosis.—The differential diagnosis does not offer much difficulty. 
Confusion with infantile spinal paralysis is hardly possible: the spastic, 
non-degenerative character of the paralysis, the combination with chorea, 
athetosis, cte,, the involvement of the facial—these are sufficient diag- 
nostic points. Some observations (Lamy, Beyer) indicate that both affec-_ 
tions may be combined; I have seen a clinical case of this character, Tt 
is more difficult to recognize and to classify the diplegie types, T have 
seen eases of this kind which on superficial examination resembled simple 
chorea ; but its early onset (soon after birth), its resistance to treatment, 
and the spastic weakness of the lower limbs which developed later, 
enabled me to make a correct diagnosis. In the very rare cases of 
brachial monoplegia, be it that it existed alone from the beginning, or 
formed a residual symptom of a hemiplegia, there is some similarity to 
obstetric paralysis, but the latter, if it persists, is a flaccid degenerative 
paralysis. 

Tt is certain that this disease may be obscured by symptoms of 
epilepsy, the paralysis and other symptoms having disappeared entirely, 
while the spasms continue. “The character of the epilepsy, the anamne~ 
sis, the detection of a slight athetosis, or marked associative movements, 
are symptoms which will often lead to a recognition of the disease. 

The anatomic basis cannot be definitely diagnosed in individual 
eases." Porencephaly also, notwithstanding Brissaud’s attempts, cannot 
be definitely diagnosed. 

Prognosis.—Cerebral paralysis of childhood is an affection whieh 
shows little tendency towards recovery. There are a certain number of 
cases in which improvement progresses far enough for us to speak of an 
almost complete recovery ; a certain awkwardness in one hand or a slight 
tendency to athetoid and associative movements may be the only residual 
symptom. Most cases, however, are incurable: a certain degree of mo- 
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I saw a combination of spastic-ataxic paralysis with pes cavum in 
several members of the same family. 

We know little of the pathology of these diseases. They are sv 
closely allied to diplegia that they cannot be easily separated from them. 
On the other hand, they are very similar to the hereditary form of epastie 
spinal paralysis (see page 142). 

The neuron theory warns us not to lay tuo much stress upon the sepa- 
ration of cerebral and spinal diseases of the motor areas from each other. 


CEREBRAL ABSCESS. 


A collection of pus in the brain is the result of a purulent enorpha- 
litis due to micro-organisms. It is cither of traumatic origin or the 
infectious material comes from a near-by or distant collection of pus. 
Only rarely do bacteria directly circulate in the blood and produce a 
primary purulent encephalitis. 

In a large percentage of cases the abscess is due tua trauma. A 
slight scalp wound is sufficient to give access to the germs, but generally 
complicated fractures have occurred, or a slow suppuration has preceded 
it, or foreign bodies have passed intu the brain. Simple cranial contu- 
sion is not able to produce cerebral abscess. 

The formation of the abscess immediately follows the injury or 
occurs some days later ; it is then generally a superficial cortical abscess, 
which, on account of its frequent combination with meningitis, is of no 
particular clinical interest. Or between the injury and the formation of 
the abscess lies an interval of relative or complete good health; the 
abscess develops then, as a rule, in the inner part of the brain, in the 
gray matter, and generally in the part covered by the parietal or frontal 
bone, as this part of the head is the most frequently injured. It should 
be remembered that the trauma may hare been slight und long forgotten 
when the symptoms of brain abscess appear. Cases, however, have 
been observed in which ten to twenty or even thirty years have elapsed 
between the injury and the onset of cerebral evmptums. 

A suppuration on the cranium often furnishes the septic material 
which is carried to the brain. Chronic purulent otitis media is the chief 
cause, as one-half or at least one-third of all cases are due tu this. The 
otitis is acquired mustly in childhvod, especially after acute infectious 
diseases, and lasts years or decades before the brain becumes involved. 
Suppuration of the tympanic cavity and its accessury cavities, especially 
the cells of the mastoid antrum, caries of the petrous bone, as well as 
cholesteatomata, are the conditions which endanger the brain. 

The tympanic membrane is almost always perforated, and purulent 
oorrhea is present, or has been for months or years. Acute exaverba- 

35 
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tions of chronic suppuration and arrest of the evacuation of the pus 
from granulation is particularly dangerous. Only in a small number 
of cases did the cerebral inflammation follow an acute otitis media (with 
or without perforation of the tympanic membrane). The aural disease 
may, however, be cured before the cerebral symptoms come on. 

The parts of the brain adjacent to the bony walls of the auditory 
organ are those which become infected, These are the temporal lobes, 
from the upper part of the tympanic cavity (being separated from it by 
only a thin surface), or from the roof of the mastoid antrum, and the 
cerebellum from the mastoid process, the cells of which were almost always 
involved when pus was found in the cerebellum, The suppuration may 
occasionally extend from the labyrinth into the cerebellar fossa. Gener- 
ally the bones are diseased through to the dura (Korner); at times a 
fistula led from the abscess through the thickened, coalescent, or purulent 
infiltrated meninges to the foci in the bone; as a rule, however, they are” 
separated by 2 more or less thick layer of cerebral tissue, It generally 
does not, therefore, result from continued extension of the suppuration 
from the bones to the brain-matter, but the micro-organisms pass from 
the cortex more or less deeply into the gray matter, by way of the peri- 
vascular lymph spaces, or pass from thrombotic veins of the pia into the 
brain-tissue. The pus may also pass along the acoustic and facial. 
There is often, in addition to the intracerebral suppuration, an extra- 
dural one in the middle or posterior eranial fossa, or in both, and in 
addition generally a sinus thrombosis. This also forms by itself a fre- 
quent complication of abseess. 

Only in a few eases does the cerebral abscess originate in carions 
processes on other bones (cthmoid, sphenoid), suppuration in the nasal 
cavities, orbits, infection after the extraction of polypi from the nose, ete. 
Recently the observations of cerebral ubscess of nasal origin have in- 
creased considerably (Kuhnt, Dreyfuss). Purulent diseases of the 
bronchi and pulmonary tissue (bronchiectasis, pulmonary gangrene, pul- 
monary abscess), also empyema, are the chief causes of metastatic cere- 
bral disease (Virchow, Biermer, Gull, and others), We find multiple 
abscesses in these conditions, as also in pyemia, ulcerative endocarditis, ete. 
In one hundred eases of pulmonary gangrene Niihter found purulent 
foci in the brain eight times. Béttcher discovered pulmonary pigment 
in cerebral abscess, Thrush is said to have produced metastatic cerebral 
abscess (Zenker, Ribbert), also actinomycosis. In a case of otitis, after 
influenza and pneumonia, pucumococei were found in the pus of the 
cerebral abscess. Phleymonous processes may also infect the brain from 
distant regions of the body (purulent ostitis, arthritis, etc). This is, 
however, rare, 
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growth from disintegration of the cerebral substance is possible, also 
breaking through the eapsular wall. On the other hand, the encapsu- 
lated purulent focus may remain latent in the brain for years until spon- 
taneously or from some external cause it becomes active again, The 
tissue around the abscess is generally softened and edematous. Tn the 
pus are found the streptococcus pyogenes, the staphylococcus pyogenes 
aureus, albus, and citreus; in one case it contained the pneumoeoceus 
(Sabli), and in several, tubercle bacilli. 

‘The abscesses often break through into the ventricle (particularly those 
of the temporal lobes) or to the meninges, so that a diffuse suppurative 
meningitis develops. 

Very rarely it breaks through externally into the nasal orifices, 
tympanic cavity, or even through the temporal bone. Extradural sup- 
puration, sinus thrombosis, meningitis, and thrombophlebitis are the 
chief complications. In this way cerebral abscess may lead to pyemia, 
embolic pulmonary abscesses, etc, Cerebellar abscess is often combined 
with hydrocephalus. 

Tt is improbable that cerebral abscess can be spontaneously reab- 
sorbed. Inspissation and partial calcification do not even remoye the 
danger. 

Symptomatology.—The symptoms are dependent, (1) upon the 
suppurative process, (2) upon the cerebral disease, (8) upon the original 
disease, The etiology influences the symptomatology so much that the 
clinical pictures of traumatic, otitie, and metastatic abscesses differ in 
many points. It is, however, advisable to set up a picture that will em- 
brace all and yet indicate differences dependent upon the etiology. 

In many cases the abscess produces cerebral disease of acute onset 
with an acute or subacute course, in others, it takes a chronic course and 
can then be divided at times into four stages,—(1) the initial stage, (2) 
the latent, (3) the stage with pronounced symptoms, (4) the terminal 
stage. The first is rarely observed ; in general, only the anamnesis 
gives us any knowledge of the second stage, and only the third and 
fourth, often combined into one stage, come under the physician’s notice. 

The following description refers mostly to the phenomena of this 
period. It is particularly true of otitie abscesses that the initial and 
latent stages are often lacking or not observed, as the symptoms are not 
very different from those of the aural disease. The disease, as a rule, 
therefore, commences with its manifest or terminal stage and takes an 
acute or subacute course,—that is, extends over a period of several weeks 
or sometimes over one to three months. 

‘The symptomatology of traumatic purulent encephalitis:is similar to 
that of purulent meningitis of the convexity. In a few days or from one 
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Interrolations of the transverse and cavernons sinus with the external veins. (*) (ater Lesa) 


produce sinus thrombosis through the emissaria Santorini, for almost 
every sinus receives veins from the external aspect of the cranium. — 
Wounds, carbuncles of the face or neck, parotitis, facial ome 
orbital plegmon, panophthalmitis, ete., may cause sinus thrombosis, 
may also be an accessory phenomenon ‘of general septicopyemia, f 

It may also be of trawmatic origin, and be produced by 
of the sinus. 


















Bieeut ray aio PR Be into the magna 
asia ted tarsal) bcrebral ‘velox; hod todludp  bydroorplatus, thoush 
this is not a constant or even frequent result of sinus thrombosis, as some 
authors assume. The part of the yeins not thrombotic is tortuous, 
dilated, and: filled with blood. The corresponding cerebral regions, 
from which these veins carry the blood, are hyperemic, with capillary 


Seetatrctiniara os cere ome The complications of seeondary 
thrombosis have already been described. T have found very often in the 
marantic form an abnormal smallness of the heart, 

The seat of the thrombosis varies according to the cause. The 
See Deane shag ts the Todeitudioal sinuses, especially their 
and probably also in the transverse sinuses ; the otitie, 
meally - transverse sinus (sigmoid fossa), at times in the cavernous 
ani inferior and superior petrosal. They often extend from one sinus 
into another, even jnto those of the opposite side, and not rarely involve 
the (bulb of the) jugular vein. ‘The traumatic attack particnlarly the 
region of the superficial sinuses; those arising from inflammatory pro- 
‘eeses in the flice, eyeball, ete., the cavernous sinus. 

_ Symptomatology.—Cases of marantic thrombosis are generally ob~ 
ured by the basic disease and by symptoms of cerebral anemia ; cases 
€ thrombosis, by caries and by complications (meningitis, 
The symptoms which are the most characteristic of this dis- 

which are the direct result of obstruction of the sinus— 
marked in most cases, These are syniptoma of congestion in the 
ranial and facial veine, which are directly connected with the 
¢ internal veins which enter it. Thrombosis of the cavernous 

nce, produces dilatation of the frontal veins, cyanosis of 





















particularly important. 

© Foci of pus anay alko develop in the vicinity of the mastoid and 
veins, more rarely in that of the deep veins of the back of 
the neck, We occasionally observe symptoms of compression of the 
glossopharyngeal, vagus, and accessory, A retardation of the pulze, 
which otherwise is not observed with sinus thrombosis, may then occur, 
‘Spinal symptoms, such as flexion contracture of the lower extremities, 
paraparesis, and Westphal’s symptom, have been several times observed 
in sinus thrombosis, which in such eases is probably combined with serous 
meningitis, Otitic sinus thrombosis may, particularly in children, re- 
semble meningitis, even where it is not complicated by it. Pyemic 
symptoms may represent the clinical picture, while all local signs are 
missing. Finally, it should be remembered that thrombosis is very 
often combined with purulent meningitis and cerebral abscess. Lumbar 
puneture may tell us eventually whether a purulent meningitis is present 
in addition to the thrombosis (Lentert). 

‘The thrombosis may extend from the transverse sinus to the inferior 
petrosal and cavernous sinuses. ‘The latter may also be directly affected, 
and here it is the rule that it springs from the cavernous sinus of one 
side to that of’ the other (Macewen). 

The prognosis of sinus thrombosis is unfavorable, though we are 
not justified in considering it an incurable disease, Spontaneous reeov- 


| 












‘ Ete cd ye fm tg ay 
should assume a recumbent position, with head slightly 


SEES ef phetitla thrombosis, the pus must be evacuated, The 
Rericat is removed from the vieinity of the sinus the 
must be taken to guard the thrombus from septic dis- 
. Prophylaxis is here of much importance (incision of a 
ee parotid, trephining of the mastoid process, 
macuation of extradural abscesses, ete.). In recent years operative 
‘measures haye been successfully used. Zaufal opened deere 1880, 
then came Lane, Ballance, Parker, Salzer, but particularly Macewen and 
i Macewen cured twenty in twenty-seven operated cases ; Jansen, 
deven in twenty-four. Henschen grouped the figures of Macewen, 
pault, Jansen, and Koerner, and found that of one hundred and forty- 
eighty-five, or Sifty-cight per cent., were cured. Opinions differ 
the internal jugular should be previously ligated or not, to 
Zaufal, Koerner, etc., are in favor of it, while Jansen 
er it forbidden in a thrombosis confined to the sinus. 

of the longitudinal sinus is seldom operable. The 
wmboli is slight and rarely observed (Kuhn). 
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ent upon a lesion of a definite part of the brain, varying with the seat of 
the neoplasm,—focal symptoms. 

‘The first includes choked disk, headache, stupor, vomiting, vertigo, re-~ 

Of these symptoms the objective ones are the more important, and 
among these optic neuritis, or choked disk, is the most pathognomonic. 

Choked disk is characteristic of tumor, being due to brain tamor in 
ninety out of one hundred cases, and being only lacking in ten to twenty 
per cent. of such cases. It is almost always bilateral, though it is often 
more pronounced in one eye than in the other. Optic neuritis is closely 
allied to—probably only a slighter grade of—choked disk. Tt often 
precedes the development of a true congestive papillitis, and is less 
pathognomonic in itself than is a true choked disk, as slight degrees of * 
optic neuritis occur in the most yaried disease processes (page 447). 


Fro, 288, 





Cerebellar tumor with atrophy of the pons due to pressure. 


Headache is an almost constant symptom of cerebral tumor. It may 
be missing in the initial stage, or be slight or appear intermittently. 
Later on it is rarely lacking. It is intensive, becoming more severe 
than in any other disease, and in the later stages is constantly present ; 
but it may exacerbate at times. It is increased by every foreed expira- 
tory act, as coughing, straining, and sneezing. It is not amenable to 
simple psychic treatment nor to the drugs which relieve’a simple 
(mervous) headache. It is generally a diffuse pain extending over the 
whole head ; it is sometimes found in definite areas,—for example, in the 
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frontal or occipital region, To what extent its seat is of value for local 
diagnosis will be discussed later, 

Stupor is a sign of mach importance. Jt may be absent in the first 
stage, also when the tumor is very small, or when its seat is outside the 
cerebrum,—i.e., extracerebral, on the base of the brain, cerebellum, ete. 
Otherwise we may regard it asa rule that the sensorium is not free at the 
height of the disease. The patient can answer questions asked of him, 
but it can be seen that it is difficult for him todo so, He resembles a 
person who is “drank with sleep ;” in the advanced stage continuous 
lethargy is present, so that the patient goes to sleep at the table, retains 
his food in his mouth, and also urinates and defecates on such oceasions. 
Slighter grades may be noticed earlier. 

Other psychic defects oceur sometimes. Melancholia, hallucinatory 
excitement, simple dementia, finally a form of mental weakness associated 
with a peculiar exaltation are the conditions observed. We will refer 
again to this when we discuss the question of localization, 

Vomiting is not a constant symptom, but is present in most eases. 
Tt is a trne cerebral vomit, may be one of the initial symptoms, but 
generally only comes on long after the headache. Tt often ocenrs at the 
height of an attack of headache. In tumors of the posterior eranial 
fossa (cerebellum and oblongata) we find it particularly pronounced. 

Tertigo.—A_ persistent dull feeling in the head similar to that in 
intoxication is often complained of and styled vertigo, Attacks of real 
rotatory vertigo, in which the patient loses his co-ordination and falls to 
the ground, or must hold to something to keep from falling, are rarer. 
It is particularly marked in cerebellar tumors. 

Attacks of wnconsciousness with convulsions are quite frequent in 
brain tumors. We do not mean attacks of cortical epilepsy, which only 
oveur in tumors of certain areas, 

We must include among the general symptoms in the sense defined 
above attacks similar to true epilepsy, which occur at all stages of the 
disease, and which may be prodromata, The epileptic attacks may pre- 
cede the outbreak of the other symptoms by years, so that it is hardly 
possible to regard them as an initial symptom ; it is more correct to look 
an independent disease and to consider it possible 
that a brain so organized is particularly suitable for a neoplasm. I have 
seen cases of this kind in which the post-mortem revealed a partly bony- 
hard tumor, which had probably been developing for years. 

Tn place of typical epilepsy attacks of simple unconsciousness alone or 
combined with automatic and involuntary movements occur, also simple 
convulsions with intact or impaired consciousness. ‘The spasms may also 
resemble those of hysteria. 


ee 












upon the epilepsy 











SS 


DISEASES OF THE BRAIN. 571 


the first convolution, produce word-deafness, amnestic aphasia, and para- 
phasia. In a case which I observed not long ago, the tumor which 
arose in the supramarginal gyrus, lay in the posterior part of the fossa 
of Sylvius upon the first temporal 

convolution (Fig. 239) and ex- Fro. 289. 

tended somewhat into it, Aphasia 
only occurred when the patient 
stood upright, 

Aaditory hallucinations which 
oceur in some cases are included 
among the focal symptoms of the 
temporal lobe. If the tumor lies 
deeply, it may cause hemianes- 
thesia, hemianopsia, and hemi- 
plegia from injury to the corre- ‘Tumor of the left supramarginal gyrus, with 
sponding condueting tracts. A ‘st orolvement of me ir emporal convolu- 
neoplasm which sits deeply in the 
medulla, in the cornu ammonis, and in the central ganglia, may, if large 
enough, induce aphasia, generally of a mixed type, and mostly only of 
a partial character, by extending to the speech centre or involving the 
tracts coming from it. 

Tumors which affect the /e/t lower parietal lobe directly or from press- 
ure may cause alexia and agraphia. 

Optic aphasia may be induced by tumors of the posterior basal part 
of the left temporal and neighboring parts of the occipital lobe (lingual 
gyrus). With left-handed persons, tumors of the same parts of the 
Tight hemisphere may produce the different forms of aphasia. 

Aphasia is the only characteristic focal symptom of tumors of the 
frontal lobe, though we have a series of phenomena which are of some 
value in local diagnosis. It seems that a psychic disturbance (simple 
dementia or a morbid exaltation) occurs particularly early, and is very 
pronounced in such tumors. Tumors of the posterior part of the frontal 
lobe may, by involving the motor zone, cause spasms. Their onset with 
conjugate deviation reveal their frontal origin, Rigidity of the back of 

_ the neck and cerebellar ataxia also occur in neoplasms of the frontal 
lobe. 

Tumors arising from the parietal dobes produce irritative and paraly- 
tic motor symptoms (probably by compression). 

Sensory disorders, particularly of position, and ataxia are probably 
direct focal symptoms (see page 397), Alexia and visual aphasia may 
be symptoms of tumors of the left inferior parietal lobule, If the tumor 
is deep-seated, hemianopsin may be present, 
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Tumors of the Visual Region.—Tumors of the optic tract, pulvinar, 
and quadrigeminal region, as also those which break the continuity of 
the optic radiations on their way to the occipital lobes, and those of the 
occipital lobe itself cause hemianopsia. This would not have much 
localizing value did not the accompanying symptoms help to indicate the 
localization. Tumors of the optic tract involve, asa rule, other basal 
cranial nerves, particularly the oculomotor. Tumors of the thalamus 
generally produce an affection of the motor and sensory conducting 
path. If the gemina are involved, paralysis of the ocular muscles, ete., 
generally occurs. If the visual tract is involved on its way to the left 
occipital lobe, aphasia may also occur. If the tumor involves the oceipi- 
tal lobe, hemianopsia is the only focal symptom, Tn addition, unilateral 
facial hallucinations were observed several times. Bilateral, probably 
also unilateral, tumors of the occipital lobe may produce psychic blind- 
ness, 

Twnors of the Central Ganglia,—The diagnosis is here very difficult, 
and is also not of much practical interest. Focal symptoms may be 
missing for a long time or permanently, As, however, the internal cap- 
sule is generally involved (from direct involvement or through pressure), 
hemiplegia is present, a hemiplegia which comes on gradually and is only 
partial, Indefinite unilateral twitchings, unlike those of cortical epi- 
lepsy, hemichorea, hemiathetosis, involuntary and automatic movements, 
are all noticed, also hemianesthesia and hemianopsia of the opposite 
side, 

The more the tumor presses against the cortex, the more easily do 
cortical focal symptoms come on (from pressure or action from a dis- 
tance). 

Tamors of the corpus callosum have few characteristic signs. Bris- 
towe gives the following: 1. Gradual increase of the symptoms. 2, 
Absence of, or slight, general symptoms of tumor (2). 5. Severe dis- 
turbance of the intelligence, stupidity, sopor, and a non-aphasie speeeh 
disturbance, 4. Hemiparetic symptoms, often combined with a less 
pronounced paresis of the other side of the body. 5. Absence of all 
cranial nerve symptoms. 

Bruns and Giese have arrived at similar results. 

Tumors of the quadrigeminal region are characterized by the follow- 
ing symptoms : paralysis of ocular muscles, particularly bilateral paralysis 
of the same ocular muscles, incodrdination in walking and standing, im- 
paired hearing, and probably amblyopia, The same symptoms oceur in 
neoplasms of the pineal gland ; these may also produce trochlear paralysis 
and nystagmus, Superior alternating hemiplegia is the focal symptom 
of tumors of the cerebral pedwnele,—i.e., crossed paralysis of the oculo- 
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the head will be painful. I found this phenomenon whenever the cere- 
bral pressure was pronounced and the cranial bones thinned by osteopo- 
rosis. It is not dependent upon the location of the tumor. In other 
cases percussion does not reveal sensitiveness on any part of the head. 
There remains a relatively small number of cases in which perenssion 
produces pain at some circumscribed part of the cranium, This indi- 
cates most probably a relationship between the tumor and this part of 
the cranium. Peripheral tumors are particularly apt to cause this symp- 
tom, 

The temperature of the skin upon that part of the cranium which 
lies over the tumor is sometimes increased. 

Percussion over the cranial region where the tumor lies may produce 
a tympanitic or eracked-pot sound (Bruns). Tt may occur under other 
conditions also, and is always present in sucklings. (See the chapter on 
Aneurisms for the value of the so-called cerebral murmurs.) 

Diagnostic Points.—Cerebral tumors may remain Jatent until 
death. This is particularly wue of slowly progressive or entirely stabile 
tumors as psammoma, lipoma, cholesteatoma, and cystic tumors, Every 
persistent and severe headache should awaken a suspicion of brain tamer. 
Such headaches are often due to other causes, as is well known. A 
papillitis or optic neuritis almost confirms a diagnosis of cerebral tumor. 
Endeavor to exclude meningitis, cerebral abscess, hydrocephalus, and 
nephritis, as these produce a form of retinitis very similar to choked 
disk. If pronounced chlorosis is present, the detection of papillitis does 
not suffice to refer a severe headache to tumor. With chronic lead in- 
toxication present, it is also not a certain sign of cerebral tumor. 
neuritis also occurs in multiple neuritis, and probably in the alcoholic as 
well as in the cachetic types. When this is present in eases of multiple 
neuritis, or when the optic neuritis is due to alcoholism, the visual dis~ 
order is generally a characteristic one (central scotoma for colors). 

If papillitis is not present, if the opthalmoscope reveals nothing, the 
diagnosis of cerebral tumor is not yet shattered. It may be permanently 
absent at the beginning and also in small, cystic, and superficially Lying, 
extracerebral tumors, and be missing fora long time in those arising in 
the motor zone, pons, and medulla oblongata, When the result is nega~ 
tive, endeavor to acquaint yourself more exactly with the nature of the 
headache, Seek after other causes, after toxic factors (arsenic, lead, 
copper, mercury, morphine, nicotine), arteriosclerosis, circulatory and 
digestive disorders; obstipation is often a cause, It is particularly 
important to determine whether hemicrania, hysteria, or neurasthenia is 
present. Although hemieranial headache is characterized by its periodie 
occurrence, in some cases it becomes permanent at a later stage. An 
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a eure that an operation is rarely justifiable. (Macewen and Parkin 
have each had a successful operation.) 

Ifa cerebral tumor is inoperable, which is true of the majority of 
‘cases, the question arises whether we have no medicaments which can act 
symptomatically and relieve the chief symptoms, particularly the head- 
ache. Morphine is our chief aid, and in severe hopeless cases there 
should be no hesitation in using it. I have seen antipyrin lessen the 
headache in several cases. The other narcotics may also be used, alter- 
nating with morphine. An iee-bag upon the head sometimes relieves the 
pain, Bloodletting or leeches may also be used when the pains are very 
severe. Hot foot-baths, purgation, ete., may also relieve somewhat. 

Even in these incurable cases, however, surgical treatment may do 
good. A-simple frephining of the cranium with opening of the dura and 
removal of some of the cerebrospinal liquor may lessen the pressure 
within the skull. This is sufficient to relieve the headache, choked disk, 
stupor, and other pressure symptoms for a long time. I have observed 
this result in several cases, In one ease, in which the tumor could not 
be entirely removed, and later grew to a considerable size, a choked disk 
was absent until death. In such cases, however, an operation should only 
be undertaken when the symptoms are very severe, and cannot be 
ameliorated by any other method, or when the ocular disturbance pro- 
gresses rapidly and blindness is threatened. Select a place on the 
cranium under which the tumor lies, or, in doubtful cases, the temporal 
or lower parietal region of the right hemisphere. The enthusiasm for 
operative treatment of cerebral cases has decreased considerably, The 
eases which can be cured are few, and these are exactly those in whieh 
the subjective symptoms are so slight that it is difficult to induce the 
patient to consent to an operation, The tumor has often not been found, 
On the other hand, the dangers of the operation are not inconsiderable. 
as Bergmann has lately shown in a convincing manner, The relatives 
should always be informed what chances the operation furnishes. 

Topping of the ventricles has been recommended for the relief of the 
symptoms, though no particularly good results have been secured. Beoks 
has recently advocated it again. 

TIumbar puncture may produce temporary improvement in some 
eases. I have noticed a longer amelioration in only one ease. Heub- 
ner, Fraenkel, Goldscheider, and others have had here and there a good 
result. On the whole, however, the results were not very promising, 
On the contrary, in many cases some of the symptoms, especially the 
headache, increased after the puncture. I saw new paralytic symptoms 
almost immediately follow the operation in a case of quadrigeminal 
tumor, in which but little fluid was secured from the spinal canal. The 
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and -prodce a pulsating exophthalmos, Aneurisms of the vvmidalle 
cerebral, basilar, posterior communicating, and the other cerebral arteries 
produce symptoms referable to the part involved, 

Aueurisms of the corpus callosum artery endanger particularly the 
optic and olfactory. Tn one case a unilateral temporal hemianopsia was 
said to have been one of the symptoms. 

Aneurism of the artery of the Sylvian fossa often remains latent 
until death ensues. Tt may injure the oculomotor and olfactory, but acts 
particularly upon the brain-substance and by compression produces 
aphasia, mouoplegia, hemiplegia, ete. Motor symptoms of irritation 
generally precede the paralysis. 

Aneurisms of the posterior communicating artery may cause hemi- 
anopsia by compression of the optic tract. ' 
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Sea ie capeced. Continued use of potassium iodide may do good. 
in any case, uo matter what the cause ix, Ergot is not of much benefit. 
which increases intracranial pressure or promotes venous 
_ should be avoided. A light, unirritating diet should be 
ae Alcohol, coffee, and tea must be eschewed. Laxatives are 
advisable. The head must not be laid low, or bent too far forward or 
backward. Aneurisms of the internal carotid have several times been 
a ne the common carotid. 
Lumbar puncture is never permissible. In one case it produced 
tribe sontare and death. 


THE PARASITES OF THE BRALN, 

Tjpdicctous eiTuloes is a parasite that js often found in the brain; 
ehinococe’ occur morc rarely. The eysticerei are generally very numer- 
ous, oeurring in the arachnoidal and pial meshes, in the cerebral fissures, 
‘rather often in the ventricles, swimming free or attached to the epen- 
‘dyma, and rarely in the deeper structures. They vary from the size of 
4 pea to that of a walnnt. The formation of daughter vesicles causes a 
branched, grape-like formation, cysticercus saeemosus, which may reach a 

“larger size. On closer inspection the head and neck of the worm is 
_ en as a mall, dark point, which on microscopic examination reveals 
let and four suckers. If the eysticerens dies, the contents of the 
jes may ealcify. A single cysticereus is rarely observed. 
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Eehinocoeei occur alone or in numbers, even a hundred vesicles have 
been found. They have a superficial seat on the apex as well as at the 
base of the brain, in the medullary substance, and at times in the yen- 
tricles, Their size varies from that of a pea to that of a'man's fist. 

- Symptomatology.—It is not uncommon to find cysticerei post 
mortem, though no symptoms had indicated their presenee. Even when 
they oceur in the fourth ventricle, they may remain latent to within a 
short time of death. Sudden death without any premonitory signs oc- 
curred also in cases where they had their seat in the third ventricle. 

As a rule, however, they cause symptoms of a variable character, and 
which often do not even denote a cerebral disease. A headache of a 
paroxysmal character, a transitory vertigo, loss of consciousness for a 
short time, with some vague subjective troubles, cause a diagnosis of 
hysteria, neurasthenia, hemicrania, vertigo, epilepsy, ete., to be made, 
until finally severer cerebral symptoms come on, and a grave disease is 
suspected, In many cases these severe symptoms come on from the 
beginning ; but even then satisfactory criteria upon which a diagnosis 
of cysticerens can be based are lacking, 

Convulsions are a prominent symptom. They may resemble those 
of epilepsy ; more often the attacks are like cortical epilepsy, and the 
picture is still more often a variable and mixed one. Now it is simple 
unconsciousness, now a condition of confusion and distraction. Twiteh- 
ings are generally present at the same time, which play in one extremity 
or in one muscular group, vary their location, shift from one side to the 
other, ete. These twitchings may last hours and days, or be very fleeting. 
Twitchings in the region of the sternocleidomastoid, trapezius, omohyoid, 
facial muscles, cte., are particularly often noticed, These attacks are so 
indefinite and the loss of consciousness is so slight that they are very 
similar to hysteric attacks, especially as 9 general tremor, a deglutitory 
spasm, or a singultus may precede or follow them. According to 
Wernicke, epilepsy caused by cysticerci is particularly liable to pass into 
a lethal state. 

Psychic disturbances are often observed ; not a few of the observa~ 
tions published have come from insane ssylome, Simple imbeeility: is 
generally seen; at times we find conditions of exeitation, hallucinatory 
delirium, a persistent stage of confusion which, when it appears in com= 
bination with spasms, is thought to represent a psychic equivalent, or 
it may, in combination with the imbecility, simulate the picture of para- 
lytic dementia. Focal symptoms are not rarely present—hemiparesis or 
hemiplegia, monoplegia, aphasia, etc. These also are only temporary. 
If a cysticercus is seated in the fourth ventricle, glycosuria, respiratory 
and circulatory disorders, cerebellar ataxia, vomiting, and various paral- 


il 


—— } = 


r 


DISEASES OF THE BRAIN. ‘587 


yses from compression of neighboring parts are evoked. If the cere- 
bellum—as happens in not a few cases—is involved, occipital pain, 
vertigo, and reeling are the most pronounced symptoms. Headache and 
vertigo are the most constant symptoms of all forms. The cranial 
nerves may become involved and produce visual disorders, deafness, ete. 
A pronounced choked disk is not often seen, If the eysticercus has its 
seat, for example, in the fourth ventricle or in the aqueduct of Sylvius, 
the hydrocephalus produced thereby may cause a simple amaurosis with- 
out any pathologic lesion. The symptoms generally point to a disease- 
process in several parts of the brain, which causes symptoms of irrita- 
tion and paralysis, mostly the former, which is not steadily progressive 
but undergoes remissions, so that periods of complete good health may 
intervene between the attacks, The clinical picture, therefore, resembles 
that of the neuroses and psychoses on one hand, that of cerebral tamor 
on the other hand. The irregularity and variability of the symptoms 
are supposed to be due to the power of locomotion possessed by the eysti- 
cereus, Griesinger says that a cerebral discase with a paralysis present 
from the first, or coming on early, is not due to eysticercus, Persistent 
and progressive paralysis especially is rare in this disease. 

‘The above data enable us now and then to establish a probable diag- 
nosis. The presence of cysticerci in the skin supports it if, upon search, 


they are found, These are tumors of the size of a pea or a huzel-nut ; 


(rarely larger or smaller), which are present under the skin or in the mus- 
eles, are movable, and feel elastic and as hard as cartilage,’ Excision and 
examination will confirm the diagnosis. 

The cysticerci are occasionally found in the eye, and may be seen with 
the ophthalmy 7 

Tn addition, another help in making a diagnosis is the determination 
of whether an opportunity for infection had occurred, whether a tape- 
worm (tenia solium) is present, and whether the occupation or manner of 
living (eating of raw ham) has made an invasion of cysticerci possible. 
Tt can hardly be possible to refer symptoms caused by intestinal parasites 
to eysticerci cerebri, although Peiper has lately established the hypothesis 
that the animal parasites produce toxins in the human body, capable of 
causing the most yaried cerebral phenomena, T have repeatedly been 
able by the detection of cysticerci in the skin, as have also others, to 
diagnose correctly cerebral cysticerci ; while in those cases in which the 
eysticerci of the skin were absent eysticercus cerebri could not be diag- 
nosed. One of my patients, for instance, complained of headache and 
uncertain gait. She acted like a hysterie person; reeled when walking, 
but with a cane walked well, without supporting herself upon it, or 
walked without any difficulty when it was suggested to her that she 
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tened and the floor of the third ventricle puffed out, The ventricular 
ependyma appears granulated, and inflammatory alterations of the 
choroid plexus are occasionally noticeable, 

The cranial circumference is always increased, It is normally from 
about thirty-five to fotty centimetres in the new-born, and reaches forty- 
five centimetres in the first year, In hydrocephalus it may be sixty, 
eighty, or even one hundred centimetres, and in one ease is said to have 
been one hundred and sixty-seven centimetres, The eranium om 
rounded and the frontal and parietal prominences stand out 
‘The orbital roof is depressed downward (Fig. 240). The eranial we 
are mostly thinned, even to the thinness of paper ; the sutures are sepa~ 
rated ; Sd titted elles remain open a long time; they have been found 
open inthe third decade in some cases. 

‘ Symptomatology and Course.—If hydrocephalus is 
developed at birth, it may hinder delivery, and many indi 
in this way die intra partum. Generally, however, it cxly ena in 
extra-nterine life. The cranium, not much enlarged at birth, gradually 
grows larger and larger. The increase may amount to one centimetre a 
week or more. The characteristic signs of this disease are alterations of 
the cranial cireamference and the cranial form on the one hand and 
anomalies in cerebral functions on the other. The disproportion be~ 
tween the skull and face is marked. The enlargement of the first at 
times involves particularly the sagittal diameter; the skull becomes pro- 
nouncedly dolichocephalic. The eyes are pressed downward. The veins 
appear prominently, The hair on the head grows sparsely, The thin- 
ning of the cranial bones is sometimes recognized by palpation. They 
may be so transparent that the vessels may be seen shimmering through 
them, Auscultation reveals sometimes a loud vascular murmur, The 
fontanelles are wide and prominent, and the sutures gape. 

The most important and constant cerebral symptom is the defective 
intelligence. Most of the bydrocephalic children are idiots or émbeviles + 
they do not learn to speak, or only late in life, and then only partially, 
Tn some eases, however, the intellect is not weakened very much, and in 
a few cases is normal (Fig. 241). 

The motor functions are more or less impaired. The children learn 
to walk late and with difficulty or not at all. Complete hemiplegia is 
rare. The trunk is shrunken, the arm movements are awkward, uncer- ~ 
tain, and weak, the head cannot be held erect (partly on account of its 
weight), and spastic symptoms are often noticed in the legs. The ineonti- 
nence of urine and feces, which is often present, is probably due to the 
mental condition. In many cases choked disk or optic atrophy is pres- 
ent, though these symptoms are more often met with in the acquired 
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form. Paralysis of the other cranial nerves and sensory disorders are 
rarely observed in congenital hydrocephalus, General spasms of an 
epileptiform character are not infrequently met with. Fever, stupor, 
vomiting, ete., occasionally occur in the course of the disease. 
Developmental anomalies, as spina bifida, hare-lip, encephalocele, 
elub-foot, dwarfism, ete., often combine themselves with hydrocephalus. 
T have scen it occur with albinism, Hydrocephalic children die, as a 
rule, soon after birth. The exceptions, however, are not rare, and one 
patient is said to have become seventy years old, Spontaneous evacua- 
tion has ocenrred several times, the fluid having passed through fissures 
in the cranial bones into the nasal cavities (more rarely into the orbital 


Fro. 240. 


Fro. 241. 








G 4 -. s 
Condition of the eranium, eyes. ete, in Case of hydrocephalus with Intaet intelli- 
hydrocephalus. (After Hirt) wence. 


eavity), and improvement, even recovery, having followed, In a few 
eases a spontaneous perforation of the cerebral membranes, with effusion 
of the liquid through the sutures, has been observed. Huguenin has 
gathered nine cases of perforation, five of which recovered. Injuries of 
the cranial bones have also resulted in evacuation of the cerebral fluid. 

Differential Diagnosis.—The hydrocephalie head must not be con- 
fused with the rachitie skull. The latter is more fonr-cornered, box- 
shaped, the fontanelles are not prominent, rachitic symptoms are present, 
and cerebral phenomenon are lacking. Rachitis may be an exciting 
eanse of hydrocephalus. Some normal individuals also have very thick 
cranial bones. 

We find also certain peculiar congenital, or intra partum developed, 
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Further observation must show whether other phenomena, as the early 
appearance of muscular weakness in the lower extremities, the tremor, 
or the slight exophthalmos which is often present, can be used for diagnos~ 
tic purposes, Lumbar punctare and examination of the fluid extracted 
may help in the diagnosis, the quantity of albumin being increased in 
tumor and normal in hydrocephalus. This is not very reliable, how- 
ever. 

Some cases after a chronic course exacerbate in an acute manuer, 
This acute stage may, with an incomplete anamnesis, make us think it is 
an independent disease, Death may occur after months or years. 

‘The difficulties in the way of a diagnosis are then very great,—it is 
Jess so in children, in whom the cranium can increase in volume. The 
closed sutures of adults are also said to have been separated by hydro- 
cephalus, but this is probably a very rare occurrence. The diagnosis of 
acute serous meningitis is even less firmly established. Lumbar puncture 
may aid in distinguishing it from other forms of meningitis. It is in 
this form that a clear fluid, occurring under high pressure (one hundred 
and fifty to six hundred millimetres water and more), mostly rich in 
albumin and with a tendency to coagulate (authors differ on this point), 
and containing neither lymph corpuscles nor micro-organisms, is found. 
The diagnostic value of this method is, however, considerably decreased 
by the fact that an increase of the cerebrospinal liquor and increased 
pressure of it is found in many conditions (chlorosis, uremia, sinus 
thrombosis, delirium tremens, ete.). Quincke regards it as possible that 
acute exudates into the ventricles may be a transient phenomenon in 
periodic headache (migraine) and be somewhat analogous to acute cir- 
eumscribed edema of the skin. 

The prognosis of acquired hydrocephalus is not absolutely bad. 
Recoveries, improvement, and standstill have been noticed, Life is in 
danger the more the clinical picture approaches that of cerebral tamor. 

Treatment.—In acute cases, which resemble meningitis, the treat- 
ment is similar to that of that disease. Quincke recommends a mercurial 
treatment in all cases, whether syphilitic or not. Lumbar puncture is 
said to be a curative and palliative remedy (Quincke, y. Ziemasen, 
Lenhartz, Boenninghaus, and others), In the chronic form of serous 
meningitis, in a case which simulated a cerebellar tumor, I secured a last- 
ing result from spinal puncture, the headache, vomiting, cerebellar ataxia, 
and paralysis of the ocular muscles completely disappearing, and the 
visual disorder, which was due to optic neuritis, partly receding, The 
patient for the last two years has again followed his occupation. 

Direct ventricular puncture is preferred by some surgeons, partien- 
larly when spinal puncture is unsuccessful. In some eases division of 
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sends its processes everywhere between the bundles of nerve-fibres. 
These processes are the markedly thickened, small-celled, infiltrated, vas~ 
cular, connective-tissue septa. The nerve-fibres, from the pressure of 
the swelling and its processes, may partly atrophy, but the nerve itself 
is swollen in foto, even to four or five times its volume, but may in a 
a later stage appear atrophic. The swelling is due to the new tissue 


Fro, 242. 





Syphilitic basilar meningitis and multiple gummata on the base of the benin, (Partly after a case 
of Slemerling’s.) 


formed in the nerve and to serous imbibition, It is apparent that the 
superficial layers of the brain itself are involved in the meningeal dis- 
ease, and gummata may thus extend from the membranes deep into the 
brain-substance, The same process may develop as a circumscribed or 
a superficial and diffuse gummatous meningitis upon the convexity of 
the brain, though not as frequently as upon the base of the brain, and 
eauses disturbances in function of the brain, particularly by spreading 
more or less deeply into the brain-tissue. This syphilitie meningo- 
encephalitis may lead to softening of an entire lobe or even of a hemi- 
3] - 
Tt has been also noticed that the same process may develop simulta- 
neously upon the base and the convexity of the brain. The multi- 
plicity of the alterations is to a certain degree characteristic of cerebral 


syphilis. 
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Gummata in the interior of the brain are rare. Tt is noteworthy that 
gummatous neuritis of the cranial nerves, particularly of the optic and 
oculomotor, may form a primary independent disease, and a syphilitic 
arteritis of several or many cerebral arteries is not infrequently found, 
without any other discoverable anomalies of the brain or its 


Fie, 248, 





Syphilitic arteritis, Cross-section of & branch of the middie cerebral artery. syph, syphl- 
litle neoplasm ; |, lumen; the syphilitic neoplasm of the Intima consists of cell-nests, which are 
Jess thick at ¢; m/, original fenestrated membrane; m, muscular cont; a, infiltrated adventitin; 
», infiltrated subarachnoidal space ; eb, upper surfece of the brain; ¢, round eels; e, newly 
formed capillary; p, pigment. (Carmine stain.) (After Houtmer.) 






An uncommon occurrence is the formation of cireamseribed foei of 
softening, not due toa vascular disease and perhaps of encepbalitie origin. 


Btiology.—Syphilitic brain diseases are due to constitutional eyphifix, Tt ie very 
doubtful that they can be due toasof chanore, but Hitzig has set up the following 
hypothesis: “Tn venereal infection several poisons are inoculated from the beginning 
or produced in the first stage of theinfeetion. A poison which is-present in the primary 
sore or its resulting conditions leads tosccondary and tertiary forms of syphilis An- 
other poison, which may be present in the same syphilitic uleer, but which does not 
need to be prosent, produces peculiar diseased alteration of the blood, which after 
years or decades tends to cau legenerative alterations of the whole nervous system. 
The same poison may not only.be contained in the syphilitic primary affection, but 
ulso in the chanere."” ‘This hypothesis cannot be applied to brain syphilis in the nar 
rower sense of the word 
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Paralytic symptoms occur at the same time as these general cerebral 
phenomena, generally following and only occasionally preceding them. 


Fic. 245. 





‘Thrombosis of the basilar artery {rom syphilitic arteritis. ¢f, elastic membrane. 


Fie. 246, 





Syphilittc neoplasm above the optic ehiasm, extending particularly over the middie plece. a, 
neoplasm ; a, throm bosed artery ; g, gamma. 


Tn accordance with the anatomic relations, we find that the optic werve 
and the motor nerves fo the eye are most often, not rarely exclusively, in- 
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or paresis of the whole or some branches of the 
¥ mot vc sone glade The trochlear and 
EUR aka or’ he the Iatine yeunally om nly eal 
Sometimes the whole oculomotor is attacked at once; in other cases we 
can see one ocular muscle after another becoming paralyzed. Ptosis is 
observed very often, The pupillary nerves may be involved by them- 
selves, or after the recession of the cerebral Ines pupillary rigidity forms 
a residual symptom, On the whole, however, a pure ophthalmoplegia 
interior (and exterior) is a@ rave occurrence in basal syphilis, If both 






_ Fro. 247. 





(Crose-section of the optic nerve near the bony canal, Pronounced porinouritis, neuritic atrophy, 
obliteration of the ophthalmic artery. (After Uhthoff,) 


oculomotor nerves are diseased, one side is always more affected than 
‘the other, and some of the other cranial nerves are also involved upon 
this side, 

Diseases of the optic nerve—Uhthoff observed it in Murteen of 
seventeen cases of brain syphilis that were autopsied, and found a patho- 
logie ophthalmoscopic picture in forty per cent. of the cases observed 
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attacks, which may cause fleeting paradyses in the muscular regions, which 


Iater become persistently paralyzed. A condition of pronouneed stupor 


and mental confusion often follows the apoplectic attacks. Dementia 
occasionally occurs, a symptom which could not be explained by a cir- 
eumscribed focus, Pupillary vigidity may also be found. Kostenitsch 
found in such a case a small-celled infiltration of the ependymal gray in 
the region of the oculomotor nucleus with partial atrophy of it. 
Vascular cerebral diseases of syphilitic origin have the worst prog- 
nosis of all specific diseases of the brain, though antiluetic treatment has 
been said to cure the vascular affection (Leudet). Phenomena produced 
by aneurisms of the arteries at the base of the brain and rupture of them 
are discussed elsewhere. 
os ay of syphilitic Sata gamyedise may combine with those of 
cerebral syphilis, particularly with those of basal meningitis. This 
inal syphilitic meningitis is one of the commonest syphilitic 
diseases of the central nervous system. Its clinical symptoms are so 
easily pictured that they do not need a special description, Occasionally 
the brain symptoms are so pronounced that the spinal phenomena are 
entirely obscured ; or a loss of one or both knee-reflexes, or an extraor- 
weakness in the legs, or a girdle sensation, cte., betrays the 
spinal process. In other cases the spinal symptoms are pronounced, 
and every spinal symptom-complex described may combine with every 
cerebral one. In a large number of cases the spinal disease corresponds 
to the type of Erb’s syphilitic spinal paralysis ; and, in combination with 
the cerebral symptoms, produces a picture similar to that of multiple 
sclerosis, The special disease may also correspond to Brown-Séquard’s 
unilateral lesion. In another group of cases the symptoms may be 
similar to those of tabes dorsalis, and in combination with cerebral 
symptoms produce a picture which I have called syphilitic pseudotabes, 


Symptoms of hereditary syphilitic brain diseases manifest themselves 
in the first epoch of life; it is also not uncommon for them not to appear 
until puberty, They may not come on until the third or eyen the fourth 
decade, as I observed in two cases. The symptomatology is, in general, 
similar to that observed in brain and cerebrospinal diseases due to ac- 
quired syphilis, only the inhibition of the mental development is domi- 
nant here. Epilepsy is also a prominent symptom. The most impor- 
tant observations have been made by Fournier, Rumpf, Hutchinson, 
Money, Siemerling, and Boettiger. 

The chapters on neurasthenia, hysteria, ete., should be consulted for 
differential diagnostic points. 

Treatment.—In every case of brain syphilis an energetic anti- 

bi 
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it was not possible to infect “ paretics” by inoculations of chancre poison 
(Krafft-Ebbing), Though we are not justified in regarding dementia 
paralytica as a syphilitic brain disease, or in considering syphilitic infec— 
tion as a necessary preliminary condition, it is certain that syphilities are 
more often attacked than are non-syphilities. In the juvenile eases also 
acquired or congenital Ines was present. 

Between the infection and the outbreak of the paresis, as this disease 
is erroneously called in practice, there is an interval of from five to 
twenty years. 

The etiologic importance of mental strain and emotional excitement, 
and also of excesses of all kinds, should not, however, be undervalued. 
Individuals who lead an exciting, restless life, whose vocation and 
position require a varied and disordered thinking and working, aecom- 
panied by much anxiety and annoyance, are particularly liable to it. 
The non-syphilitic, under such conditions, becomes easily affected with 
neurasthenia ; the syphilitic, with dementia paralytica ; though we do not 
say that this psychic factor cannot in itself incite the latter. Venereal 
and bacchanalian excesses increase the susceptibility to this disease, a 
number of injurious moments thus aeting together (Oebeke, Gudden), 
Krafft-Ebbing has embraced the etiologically effective factors under the 
phrase “ civilization and syphilisation.”* The factors mentioned above 
explain why artists, officers, speculators, and merchants represent the 
majority of those afflicted. ‘Finally, numerous observations haye made 
it certain that cranial injuries may be an exciting cause. 

Heredity does not play a prominent part in the etiology. 

Pathologic Anatomy.—Paralytic dementia is pre-eminently a cere- 
bral disease, though the spinal cord is also generally involved, 

Th the advanced stage we find upon macroscopic examination an 
atrophic brain, particularly the cortex. The sulei are deepened, the 
gyri small. The atrophy involves especially the frontal and parietal 
lobes; but other areas, as the insula (island of Reil) and a part of the 
temporal lobe, are also affected, 

The pia mater is frequently adherent to the brain, so that it cannot 
be stripped off without some of the cortical substance clinging to it, Tt 
may later, however, be easily peeled off. It is often thickened and 
clouded. A slight or pronounced external hydrocephalus often results 
from the cortical atrophy ; the contents of the dilated ventricle become 
inereased, and its walls are covered with granulations (ependymitis 
granularis), The characteristic alterations of internal hemorrhagic 





1 Recent observations in America have tended to show a remarkable Increase of 
paralytic dementia in the negro, a race In which It was formerly unknown, 
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though it is more than suspicious if a bookkeeper, banker, ete., cannot 
multiply two numbers of two figures in his head; failure of a day 
laborer to multiply single figures need not necessarily denote anything. 
The previous capacity must be known. Jn advanced cases the time of 
the year, his age, ete., may no longer be known by the patient, 

Tn examinations where I am desirous of rapidly reaching my goal, or 
where I wish to suddenly show my listeners the mental enfeeblement, T 
generally ask the following questions: “What year is it?” If the 
patient answers correctly, say 1900, I ask what year it was five or seven 

years ago, and in advanced cases almost always receive a false reply, 
orl T ask, “How much is seven times nine?” The patient answers 
correctly, “« Sixty- three ;” and then T ask, “Tow much is nine times 
seven?” and my patient thinks a long time, to give finally 2 correct or 
false answer. The mental weakness also reveals itself early in the 
Jacial expression. Tn no other disease can we so easily establish a diag- 
nosis at the first glance. 

‘The dementia increases rapidly or slowly to end in complete mental 
darkness, in deep idiocy. In a certain percentage—according to recent 
observations, in a considerable number—of cases simple apathetic demen- 
tia is the only sign of mental disease noticed. Tt is generally character- 
ized also by hallucinations and delusions and a pronounced alteration of 
the emotions. 

The delusions are generally of a grandiose character combined with 
ideomotor excitement, The patient thinks he is a great artist or a dis- 
eoverer, or a detective who daily and hourly exposes something new and 
horrible. He is king, God, possesses uncountable millions, the whole 
world belongs to him. These grandiose ideas are, as a rule, not perma- 
nent, but are easily displaced by others; nor is the patient able to give 
the slightest logical basis for them. 

iae ideas also often govern the thoughts of the patient 

and, particularly when they appear at the onset of the disease, produce 

jon. These crass and absurd notions early reveal the 

mental debility which is present. The patient imagines that he has no 

stomach or intestines; that food passes to his brain; that he cannot 

. swallow; that his head is too large or too small, ete, These ideas may 

he so masterful that food is refused, and enfeeblement and even starva- 

tion may result, Generally, however, they do not last long, but give 

way to grandiose ideas, In the beginning of ‘the disease the certain 
knowledge of the commencing malady may induce deep melancholia. 

Ideomotor excitement often appears. If it manifests itself in the 
initial stage it may resemble mania. The patient executes all kinds of 
movements, mutters continually and with great volubility, strikes at 
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sons, 80 that the writing shonld he compared with that of the patient's 


previous Tie 
The other movements of the arm also become awkward, though the 
is not markedly impaired. The feeling of uncertainty and of 
heaviness involves the legs also, the gait becoming shuffling and heavy. 
The impairment in motility does not, however, exeept in the attacks to 
be deseribed below, inerease to paralysis, though paralyses of a peripheral 
type, particularly peroneal paralysis, have been observed several times 
(Moeli, Pick). 
A‘remor is not infrequently observed, confined to certain muscular 
regions, or to one side, or spread over the whole body. The labial and 
museles are especially affected. Fibrillary tremor and quaking 
of the lips are noticed, particularly in attempts to speak or in extending 
the tongue. The latter movement is executed very characteristically = 
the tongue is jerked out, the mouth being open to its full extent, or is 
repeatedly stretched out and retracted. The tremor in the extremities is 
now slight, now pronounced ; it is an inconstant, unequal tremor with 
moderate or great frequency of the oscillations, which accompanies all 
movements, but is also present when the parts are at rest. Tabetio 
symptoms are often combined with those of paralytic dementia, We do 
not need to refer again to the Argyll-Robertson pupil. Optic atrophy 
i§ sometimes present, and may even precede the psychic alteration by 
years. Westphal’s sign, mild ataxia, Romberg’s symptoms, bladder 
disturbances, lancinating pains, etc, are not rarely present, Dementia 
paralytica may even accompany a completely developed tabes. 

More often, however, we find symptoms of involvement of the 
lateral or of the combined lateral and posterior tracts present even in 
the first stage. The deep reflexes are pronouncedly exaggerated and the 
motor strength is somewhat diminished. The trouble rarely increases 
to spastic paraparesis or to paraplegia. In a few cases severe spinal 
symptoms of this nature precede the mental symptoms, 

We have yet to describe the periodic paralytic attacks which gen- 
erally occur at some time in its course, These attacks are of various 
kinds. We can distinguish an apoplectic and an epileptic form. They 
Jast, a5 a rule, from one or several minutes to half an hour or more, 
The former consists in a temporary lapse or loss of eonsciousness, fol- 
lowed by hemiplegia, monoplegia, or aphasia. This paralysis lasts only 
a few hours or days to again disappear. Persistent paralyses of this 
nature are the exception (Ascher, Rosenthal). Sometimes it is only a 
slight syncope, followed by a fleeting paralysis, or only an attack of 
vertigo. Disturbances of consciousness may, however, be entirely absent, 
so that a transitory paralysis or an aphasia of only a few minutes’ dura- 
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is of another type. Senile dementia which, as a rule, appears only after 
the sixtieth year, is similar to this form. Alzheimer and Bi 

haye made a special study of the differential diagnosis of these eondi- 
tions. 


To senile dementia the physical signs of progressive paralysis of the insane are 
genorally lacking ; in the aged the pupils are narrow and sluggish, but pupillary im 
mobility is very rare. The syllabic stammering or stumbling is also not 

Binswanger desoribod also a chronie progressive subcortical encephalitis, in which 
the white matter of the posterior part of the brain is said to atrophy; the process, 
however, appears to be only of anatomic interest. 


Alcoholism may produce symptoms which are to some extent similar 
to those of paralytic dementia. To these belong the tremor, the motor 
restlessness, and the speech disturbance. Whenever alcoholism produces 
these symptoms, it evokes delirium tremens at the same time, and this 
condition is so dissimilar to the mental state in paralytic dementia that 
a differentiation is easily made. 

‘The psychosis occurring with alcoholic neuritis also presents the signs 
of mental weakness, but is easily differentiated from that of general 
paresis by the numerous illusions and hallucinations and their typical 
nature, and by other signs of aleoholism. The Argyll-Robertson pupil 
is also always or nearly always absent, and the sluggish reaction disap- 
pears upon abstinence. There is, therefore, hardly any justification for 
speaking of an alcoholic pseudoparesis. Bruns described a case in which 
uremia simulated the picture of general paresis. Landenheimer described 
a diabetic pseudoparesis. In liver diseases also a symptom-complex is 
said to develop, which presents a superficial similarity to that of general 
paresis (Joffroy). Chronie lead intoxication may produce a symptom- 
complex which is very similar to that of paralytic dementia, but which occa- 
sionally terminates in recovery (Régis, Ball, myself’). Similar conditions 
may also result from bromine and trional intoxication, which are, how- 
ever, easily recognized from the etiology. It may be more difficult to 
distinguish certain forms of morphinomania from paralytic dementia. 


It is not in place here to differentiate paralytic dementia from mania, melancholia, 
ete, We wish it only to be remombered that when any of these psychoses, partien- 
Jarly mania, appear in a previously healthy person, general pmresis must be thought of. 
Generally, tho physical symptoms or the mental weakness onable us dofinitely to recog- 
nize this disease, A melancholia or severe hypochondriasis developing, to a certain ex- 
tent abruptly, in a mature man previously sound and normal, is suspicious. 


Treatment.—It is hardly possible for the physician to oure this dis- 
ease, but, by proper and seasonable measures, he may be able to avoid 
much harm and establish the most favorable conditions for improve- 
toent. 
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the white matter of the posterior part of the brain is said to atrophy; the process, 
however, appears to be only of anatomic interest. 


Alcoholism may produce symptoms which are to some extent similar 
to those of paralytic dementia, To these belong the tremor, the motor 
restlessness, and the speech disturbance, Whenever alcoholism produces 
these symptoms, it evokes delirium tremens at the same time, and this 
condition is so dissimilar to the mental state in paralytic dementia that 
‘a differentiation is easily made, 

‘The psychosis occurring with alcoholie neuritis also presents the signs 
of mental weakness, but is easily differentiated from that of general 
paresis by the numerous illusions and hallucinations and their typical 
nature, and by other signs of alcoholism. The Argyll-Robertson pupil 
is also always or nearly always absent, and the sluggish reaction disap- 
pears upon abstinence, There is, therefore, hardly any justification for 
speaking of an aleoholic pseudoparesis. Bruns described a case in which 
uremia simulated the picture of general paresis. Landenheimer deseribed 
a diabetic pseudoparesis. In liver diseases also a symptom-complex is 
said to develop, which presents a superficial similarity to that of general 
paresis (Joffroy). Chronic lead intoxication may produce a symptom~- 
complex which is very similar to that of paralytic dementia, but which ocea- 
sionally terminates in recovery (Régis, Ball, myself). Similar conditions 
may also result from bromine and trional intoxication, which are, how- 
ever, easily recognized from the etiology. It may be more difficult to 
distinguish certain forms of morphinomania from paralytic dementia, 


Tt ix not in place here to differentiate puralytic dementia from manis, melancholia, 
tte. We wish it only to be remembered that when any of these psychoses, particu. 
Jarly mania, appear in a previously healthy person, general paresis must be thought of. 
Generally, the physical symptoms or the mental weakness enable us definitely to recog- 
nize this disease, A molancholia or severe hypochondriasis developing, to n certain ex- 
tent abruptly, in & mature man proviously sound and normal, is suspicious. 


Treatment.—It is hardly possible for the physician to cure this dis- 
ease, but, by proper and seasonable measures, he may be able to avoid 
much harm and establish the most favorable conditions for improve- 
ment. 
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silent, Respiration generally becomes difficult and dyspneic near the 
end of life, and choking spells are not uncommon. 

The disturbances described are due to muscular paralysis and degen- 
eration. The tongue is first affected in most cases. The coarser move- 
ments need not be impaired at first, even thongh glossal articulation is 
distinctly hindered. The weakness by and by becomes apparent upon 
examinations of the motility. The tongue can be protruded but par- 
tially and slowly, is instantly retracted again, and cannot be properly 
moved sideways. In the mouth it lies on the floor,a flabby, perhaps 
atrophic, rugose mass, The weakness of the labial muscles is shown by 
their weak closure and by inability to whistle and to point the lips. The 


Fic. 250. 





Atrophy of the tongue and Lips in glossopharyngolntdal paralysts, 


velum hangs deeply and is not lifted well during phonation or, later, not 
at all, The pharyngeal reflex is,as a rule, abolished. The paralysis 
extends later on to the muscles of deglutition. 

A laryngoscopic examination generally reveals at first a normal 
picture, but later paresis of the adductors may be recognized by the 
half-open glottis during phonation. Weakness of the mastieatory mus- 
cles is revealed by the inability to move the lower jaw lateralward and 
by the weak closing of the jaw. 

Glossopharyngolabial paralysis is a degenerative paralysis. The 
atrophy does not, as a rule, come on early, and does not keep pace with 
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(Figs, 251a and b, 2520 and 6.) The same is true of the intranuclear 
net-work and of the intra- and extra-bulbar roots. Atrophy of the — 
latter is sometimes recognizable macroscopically. Tt is evident that the 
degeneration involves the museles and intramuscular nerve branches, 


Fie, 251a. Fro, 2515. 






Atrophic hypoglossal nucleus tn bulbar 
rannlyais. 9, blond-ressel. 
(Carmine preparations. ) 





The disease may confine itself to the gray matter named above, as in 
some of the cases of Charest, Duchenne, Joffroy, Duval, Raymond, 
etc, The pyramidal tracts are, however, often involved (Fig. 2534); 


Pra, 52a. Fra. 2525, 


‘Normal facial nucleus, Atrophy of the facial pucleusin bulbar paralysis, 
(Carmino proparations, Enlarged less than Fig. 25t.) 


the selerosis of the motor condueting tract appears in some cases to 
precede the nuclear atrophy; it may, however, be entirely absent, and 


the course is said to be more rapid in those cases in whieh only the gray 
matter is affected. The characteristic alterations of progressive museu- 
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lar atrophy and of amyotrophic lateral sclerosis are often found in the 
spinal cord. 


Treatment.—The disease, as far as we know, is incurable. We do 
not even have any definite ideas concerning prophylactic measures. 
Silver nitrate, strychnine, iodide of potassium, and arsenic have been 
recommended, Atropine in doses of one-half of a milligramme ($y of 
a grain) has been given with good results for the salivary drooling. A 
strengthening nourishment must be secn to carly, Artificial feeding 
throngh a sound may be necessary, Electricity should be used in every 


Fro. 2680. Fra. 2635, 





Normal medulla oblongata abthe helght of Atrophy of the twelfth nocleas and Ite 
‘the hypoglosaus, xii, hypoglossal nucleus; w, roots, also of the pyramids, in amyotrophic 
hypostossal roots; py, pyramids. Intern} sclerosis. 

(Welgert’s stain.) 





case. The medulla oblongata should be directly galvanized, the current 
being transmitted from one mastoid process to the other, a rheostat 
being used, (Strength of current about two or three milliamperes, with 
an electrode of fifty square centimetres.) Galvanic and faradic stimula- 
tion of the labial, glossal, and palatal museles. Production of the gal- 
vanic deghiitory reflex by stimulation of the neck, the anode on the 
nucha, the cathode rubbed over the sides of the neck. 


InpantiLe (Hereprrary, Famiat) Form or Progressive 
Bu.BaR PaRsysis.—Fazio, Charcot, and Londe, particularly, have 
described a form of progressive bulbar paralysis of childhood. Berger, 
J. Hoffmann, and Remak have described cases which cannot be defi- 
nitely included here. 

The disease was characterized particularly by its hereditary, familial 
type, it having occurred in children of parents who were blood-relations, 
Stigmata of heredity and degeneration (prognathi-m, ete.) have also been 
found. Another peculiarity is that the paralysis commenced in the upper 
Sacial avea, and involved this region especially (lagophthalmos, ete.), 
Ptosis also occurred, 
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one of the vessels nourishing the bulb, The basilar, also the vertebral 
(especially the left), are thus often closed by a thrombus. ‘The thrombosis 
is the result of an arteritis, either of atheroma or of a specific vascular 
disease, which involves particularly the basilar (Fig. 254) and the verte~ 
bral arteries. Emboli more rarely reach the vertebral (generally the 
left) from the diseased heart. In other cases, not these arteries them- 
selves but their branches become occluded. It should be remembered 
that arteriosclerosis does not only injure the afterbrain by thrombosis 
of the vessels, but the circulation itself is impaired by the narrowing of 
these vessels and the disease of their walls. The atheromatous artery is 
so often dilated and also so rigil that it exercises pressure upon the 
neighboring parts of the afterbrain (Fig. 257). Only in a few cases were 
foci of softening found in the pons or in the oblongata without any eorre- 


Fro. 254. Fro, 265. 





‘Thrombosis of the basilar artery, with foct Two foct of softening (A) in the pons after vas 
ef softening in the pons (syphilitic infection), cular disease. 
A. leston. (Pat's stain.) 


sponding vascular disease; they were referred to an encephalitis or 
bulbar myelitis (Leyden, Etter, Eisenlohr, myself). A hemorrhagic 
encephalitis of this nature has deen described by Schlesinger and Hori. 

An acute polio-encephalitis inferior (and subacute)—i.¢., an acute and 
subacute inflammation of the gray matter of the bulbar nuclei with the 
symptom-complex of bulbar paralysis—also occurs, (Compare chapter on 
encephalitis.) The process has been brought into analogy with acute 
poliomyelits. It has also been sometimes observed in childhood and 
following upon infectious diseases (Eisenlohr, Hoppe-Seyler, Geronzi), 
The affection may also confine itself to one side and eyoke a unilateral 
bulbar paralysis. 

A few reeent observations haye confirmed the yiew that the bulbar 
symptom-complex has been due, in a few cases, to an abscess of the 
medulla oblongata (Eisenlohr, Schlesinger, Lorenz), Bulbar neuritis 
and bulbar neurosis will be discussed later. 


- 104°] 
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body. Hypesthesia or anesthesia in a trigeminal area (several times, 
with the exeeption of the mucous membranes) and hemianesthesia alter- 
nans or erueiata (Senator) have been observed. Bulbar ataxia has 
already been mentioned. Salivary dribbling occurs often ; albuminuria, 
mellituria, etc., rarely. 

Tf the lesion extends to the upper part of the pons or to the quadri- 
geminal region, oculomotor and other symptoms manifest themselves. 

Tt can be seen that the symptomatology must be a variable one, 
accurding to the size, seat, and extent of the lesion. Cases have been 
described in which only the vagus, accessorius, and trigeminus of one 
side were affected ; others, in which, at the same time, the sensory and 
motor conducting tracts were involved ; others, again, in which most of 
the corticonuclear fibres and the pyramidal tracts of both sides were 
divided, and in addition the facial nucleus injured entirely or partially. 
Tn a ease observed by Elsholz, notwithstanding an extensive pontine 
hemorrhage, only cranial nerves were paralyzed, while the extremities 
were not affected. If the necrobiosis confines itself to one side, it pro- 
duces the different forms of hemiplegia alter- 
nans. In cases in which the restiform hody 
was affected, disturbances of co-ordination, 
especially swaying and falling towards one side, 
were noticed several times; a rotatory nystag- 
mua has also been supposed to be due to this 
affection. It appears as if the acute focal dis- 
eases of the pons may also induce a transient 
loss of the knee-reflex (?). A focus in the 
pyramidal tract may involve the brachial fibres 
before deeussation, the crural fibres after decus- Facial expeuslon in paraly- 
sation, and so cause symptoms of hemiplegia pals tirisn 
eruciata, Tt should be remembered that the muscles from a diffuse pontine 
foci are generally of an irregular shape, their“ 
ehief extension being in the dorsal area of ove side of the pons, only ex- 
tending slightly into the basal region of the other side. All this clearly 
shows why the paralytic symptoms are rarely developed as symmet- 
rieally as in Duchenne’s bulbar paralysis. 

Symptoms of acute bulbar paralysis appear in full intensity and in 
complete development in those cases in whieh the vertebral or basilar 
artery is closed by a thrombus or embolus; while the occlusion of small 
branches evokes only cireumscribed paralytic phenomena. 


Fie. 256. 





Notwithstanding the careful studies of Duret of the vascular supply of the afterbrain, 
and the efforts of Inter authors (¢.g., Wallenberg), a definite symptorn-complex evoked 
Dy occlusion of the different arterios cannot be established, as the course, relative ealibre 
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atrophy of the olive was observed by me in several cases of slight arte- 
riosclerosis of the vertebral, 

Anenrisms of the vertebral and basilar arteries cause prodromes simi- 
lar to those of cercbral arteriosclerosis, only that the occipital pain and 
impairment of the movements of the hesd 
are particularly pronounced. The bulbar 
symptom-complex manifests itself suddenly, 
or the disease develops gradatim. Seizures 
come on repeatedly during the bape 
characterized by anarthria, 
alysis, dyspnea, acceleration of the aos, 
and cardiac arrhythmia, and occasionally by 
a considerable rise in temperature. "The 
bulbar symptoms gradually disappear, to 
come on again with a new attack. In the oblongata from 
intervals also, es , phenomena remain which trsahe ne install pa 
are due to an lnflative or paralytic condi- 
tion of one or several bulbar nerves, or to softening of the pons or of 
the oblongata or of the cerebellar peduncle (aneurisms of the basilar may 
also inyolye the cerebral peduncle), Rhythmical twitchings of the facial 
muscles and of the velum have been observed, more frequently paralysis 
of the facial, trigeminal, vago-necessorius, deafness, etc. The latter is 
present very frequently (Killian). The alternating character of these 
paralyses observed in some carefully studied cases is very characteristic. 
For instance, in one of my cases the vago-aceessorius was paralyzed on 
one side, the hypoglossus on the other; in another, the velum was 
affected on one side, the facial upon the other side, The paralysis may 
be a simple or an atrophic one. The variable nature of the paralysis 
is probably due to the tortuous course of the blood-vessels, A paral- 
ysis of the extremities in the form of a general paraplegia, hemiplegia 
(hemiplegia alternans), or a paresis of the legs, is almost always present. 
Bladder and rectal disturbances are occasionally present, 

A yaluable sign of aneurism, to which Gerhardt particularly has 
called attention, is a vascular murmur on the back of the head. It has 
only been noticed in a few cases, A noteworthy symptom has been 
described by Hallopeau and Giraudau. In a patient who had a respira- 
tory disturbance due to ancurism of the basilar artery, severe respiratory 
symptoms came on as soon as his head, which he held thrown back, was 
inclined forward ; breathing stopped in expiration, to come on again only 
when the head was thrown back, In a case of Killian’s, of aneurism 
of the posterior communicating artery, the head was also held back- 
ward. ‘ 
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adequate manner that a decision was not possible. My communication 
was followed by analogous and valuable observations of Eisenlohy aud 
others. Tt was then particularly my assistant, Dr. Hoppe, who gathered 
together the cases, and, with one observed by myself and diagnosed intra. 
item, made it evident that we were dealing with an independent symptom— 
complex, with a disease sui generis. The important signs, which I was 
able to demonstrate in my case, were dysarthria, dysphagia, and masti- 
catory weakness, with corresponding paresis of the labial, glossal, palatal, 
and masticatory muscles, The upper facial was also involved; the 
closure of the lids was particularly weak, The paresis extended to the 
museles of the trunk and extremities ; there was present marked weakness 
in the arms and legs, also dyapnea. I was especially astonished by the 
absence of atrophy and of any signs of electric degeneration, These were 
also lacking when death came ou after the disease had been present two 
and a quarter years, The pronounced exhaustion of the affected muscles 
and the tendency of the disease to remissions, the absence of anesthesia, 
and the marked pains were also characteristic, Attacks of severe 
apnea, tachycardia, and increased temperature appeared during the 
course of the disease, 

Tn some respects later observations have tended to enlarge the symp- 
tomatology, and, above all, to give important information concerning the 
course, Tn this respect the experiences of Goldflam are noteworthy, 
which teach that the patient may recover, that the phenomena reach 
their fall development within a few weeks to several months, and that 
relapses, and, after some months, long remissions, may appear. This 
author has also made it probable that the cases described by Erb in 
1878 belong here. It has also been shown that the ocular museles are 
often involved: ptosis was observed several times. Opi 
may indeed be the first symptom and dominate the clinical picture in 
some cases (Karplus). Recent observations have brought out more dis- 
tinetly the muscular exhaustion. I observed in 1890, at the Charité, 
@ young man affected with this disease, who was unable to take nourish- 
ment becanse, though he could chew the first bite, he tired out so easily 
that closure of the jaws could not be executed any longer with any 
force. The same exhaustion was noticeable in the muscles of the ex- 
tremities : he could walk a few steps, and then the gait became wabbling, 
sluggish, and, after a time, the patient collapsed. Hlectrie stimulation 
of the muscles had the same influence ; in one sitting, in which the thoracic 
museles were stimulated, a threatening condition of suffocation came on, 
The patient died. The autopsy showed an intact nervous system and 
normal musculature, Jolly made the microscopic examination, with a 
negative result. This author also studied carefully the above-mentioned 











; fall on 
back of the head—a symptom-complex which is most easily explained 
by a hemorrhage into the central ventricles in the sense of Bollinger (see 
pages 470 and 501). There was also a hereditary predisposition present, 
as the mother, grandmother, and three aunts of the boy were afflicted 
with a congenital ocular disease (myopia, strabismus, cataract,and paral- 
ysis of ocular muscles). 

The most important facts concerning the symptomatology of so- 
called nuclear ophthalmoplegia are given in another place, so that they 
can be omitted here. A 

Tt should be remembered that acute ophthalmoplegia may also be 
a result of peripheral neuritis (Dammron, Meyer, Dejerine), and that 
there are no absolute criteria enabling us to distinguish the neuritic from 
the nuclear form. The chapter on asthenic bulbar paralysis should be 
consulted for a differential diagnosis between it and this disease, An 
ophthalmoplegia without any corresponding anatomic lesion has been 
observed in Graves’s disease (Bristowe, Warner, Ballet), 


) 











of both sides, often in such a manner that the sphineter iridis and 
‘of accommodation, and also the levator palpebre superioris, 
remain intact. This form, bilateral ophthalmoplegia exterior, shows 
plainly its nuclear origin. Tt is difficult to deduce such a paralysis from 
a peripheral process, while the construction of the oculomotor nuclei from 
cell-groups which probably represent the centres for individual ocular 
muscles (page 413) makes the nuclear genesis of an exterior ophthal~ 
plain. It is also not uncommon for the internal ocular muscles 

to be involved from the beginning, or later. Monakow calls attention 
to the fact that in those cases in which the nuclear disease was detected 
anatomically, the sphincter iridis and the muscle of accommodation were 

i often involved. 

Tn advanced cases the eyeballs are immovable and the eyes look 
straight ahead or diverge slightly and do not follow any volitional im- 
pulses. Paralysis of the levator is in such cases also apt to be a partial 
one. In some cases the orbicularis palpebrarum was also involved. 
These phenomena may represent the whole disease, and after some months 
or years, when the total paralysis of the ocular muscles is complete, the 
process may come to a stand-still. Striimpell has described such a case 
in which the paralysis has been stationary for fifteen years. 

The percentage of cases is larger, however, in which the chronic 

is only the precursor or part of the symptom-complex 
of a complicated disease of the central nervous system: tabes dorsalis, 
progressive paralysis, combined system disease of the spinal cord, multi- 
ple sclerosis, progressive bwlbar paralysis, and even progressive muscular 
atrophy. 


‘Tabes dorsalis is particularly often combined with it, and five to 
seven years or longer may elapse before symptoms of the former mani- 
“fest themselves. Its combination with progressive paralysis is also often 
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observed ; and it is noteworthy that the disease is particularly liable to 
combine with psychic disorders (Westphal, Siemerling), Those cases 
in which the disease descends from above downward are of particular 
interest,—i¢., those in which the paralysis extends from the nuclei of the 
ocular nerves to those of the bulbar nerves. The facial on both sides is 
then affected first; next the glossal and palatal musculature, until finally 
marked signs of bulbar paralysis are present, The process may, how- 
ever, commence at any place, and ascend or descend. 

Finally, it should be remembered that ophthalmoplegia may be a 


Fro. 2682. Pia. 2585, 





Normal oculomotor nucleus. 1, ventral Atrophy of tho oculomotor nucleus, 1, 


coulomotor nucleus; 2, median group of the ventral oculomotor nucleus; 1a, dorsal ooubo- 
third nerve; & lateral group of the thint motor nucleus; 2 and 3, Westphal-Eitinger’s 
nerve; 4, posterior longitudinal fasciculus; 4 = group. 


and 6 radicular fibres; 7, raphe. 
(After Siemerling,) 


congenital disease, or one acquired early upon the basis of an hereditary 
familial disease. Cases of this kind have been described by Grife, 
Mauthner, Hirschberg, Uhthoff, Moebius, Schapringer, Kunn, Heuck, 
and others. In such cases we find either a paralysis of some ocular 
muscles, particularly the levator palpebre superioris, the abducens (bilat- 
eral congenital abducens paralysis may also combine itself with a corre- 
sponding facial paralysis), or a more or less complete ophthalmoplegia, 
which, however, spares the internal ocular muscles, particularly the 
sphincter iridis, 
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treatment is recommended by some. In two of my cases, improvement 
oceirred during a stay at Oeynhausen. 


DISEASES OF THE CEREBELLUM. 


The morphologic division of the cerebellum into a number of seg- 
ments with special names has-until now not been of much pathologie 
importance. Our knowledge of the functions of the whole organ is also 
still far from complete. Concerning the anatomic relations, page 407 
and those following should be consulted. 

In many respects, the results of experimental examinations and of 
clinical pathology agree. The latter are for us the most important. 


Fra, 259. 





‘Crom-section through the medulla oblongata and neighboring part of the cerebellum, (Weilgert's 
stain.) 


‘The cerebelluin has no connection with the special senses or with conscious seman- 
tion, It hus « particular influence upon muscular movements. The chief disturbance 
noticed in cerebellar diseases is a motor incodrdination. It is especially noticeable in 
standing and walking. Upon standing the patient sways; he stands with legs spreud 
apart. The uncertainty is recognized from the balancing movements, which are due to 
contraction of the extensors of the foot and toes. The swaying, as a rule, is not ine 
creased upon closure of the eyes. The gait resembles that of «drunken person. The 
legs are more affected than the arms, Upon simple movements of the limba,—eg., 
upon lifting the leg from a recumbent position, —ataxia is generally not present, though 
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Diseases of the cerebellum are of various types, and for the most part 
have been described in other parts of this work. We can haye hemor- 
rhage, softening, inflammation, and, more often, abscess and tumors of 
the cerebellum. Atrophy and sclerosis of the cerebellum have not yet 
been discussed. 

The older observations of this kind were described hy Nothnuagel and Hitaig; we 
have sumerous recent observations, the most important being those of Claus, Fraser, 
Sepilli, Hammarberg, Moeli, Nonne, Menzel, Schultze, Arndt, Cramer, and Spiller. 

We find either a congenital smallness or a congenital dysmorphosis, in 
which some lobules, or a whole hemisphere, ete., may be missing, or are 
only rudimentary, or an acquired condition which results in shrivelling, 
induration, and atrophy of the 
cerebellum or of some of its Pio. 2610, 
parts. They are then either 
developmental disturbances or 
focal diseases occurring in fetal 
or extra-uterine life. Some 
are of vascular origin (inflam- 
mations, softening, perhaps 
also hemorrhages) and some of 
meningeal origin. 

There is no doubt, as I can 
see from my own observations 
and from the literature, that a psi yrri ne fan 
there is a cerebellar form of 
infantile palsy, in which the Fra. 2616. 
affections described (on page . 
533 and following) as causing 
cerebral infantile palsy can 
also localize themselves in the 
cerebellum. In some of the 
cases the disease comes on 
acutely under the picture of a 
severe cerebral disease to retro- 
gress later to a condition of 
stationary paralysis, It has “(oe sit tne) ieee) 
often been noticed that chil- 
dren in the first few years after the onset of the disease are not able to 
walk, or can only erawl on all fours. 

Tn the case observed by myself and Arndt the disease was acquired 
in later life, and was apparently due to atheroma. The process caused 
here a sclerosis and atrophy of the corpus dentatum (compare Fig. 2614). 
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the inner self that many impressions are not received or fixed in the 
mind. Janet sneaks of a “contraction of the conscious field” which 
makes it impossible for the hysterie to receive in his consciousness a 
series of impressions and associate them with his “ego.” The attacks 
may also leave gaps in his memory, so that the remembrance of a certain 
time is completely or partially blotted out (retrograde amnesia). The 
ability to retain fresh impressions in the memory is less often lost. 

* Examining more closely the psychic disturbances which are ex- 
hibited in paroxysma, we find : 

1. Conditions of Fear.—Almost all hysteric patients complain of a 
sudden, severe sensation of fear combined with a feeling of pressure in 
the precordial region, or with a palpitation of the heart, and these phe- 
nomena may be the chief subjective symptoms. This fear is generally 
bayer by definite conceptions and phobias. 

2, Hallucinatory Delirium—This is a condition of dream-like con- 
fusion of sudden onset in which the patient is under the influence of 
hallucinations, especially frightful visions, with corresponding movements 
of the body. The face expresses fear, amazement, and anger; the 
patients strike out wildly around them; run as if from an enemy, se~ 
crete themselves in a corner, etc., and appear to be entirely removed 
from their surroundings, Often, however, they may be slightly in- 
fluenced, shrink away, or strike at you when they are approached, or 
may be quieted for a few moments, Occasionally, by acting energeti- 
cally in opposition, or by strong stimulation of the skin (sprinkling 
with cold water), they may be made conscious of their surroundings. 

These attacks, which last some hours, rarely days, I have seen also 
in hysterie children, especially in boys, and once in a two-year old 
child of marked neuropathic taint. This delirium oceurs isolated or as 
4 concomitant phenomenon of an attack of spasm. 


8. Somnambulistic and Hypnoid Conditions—On account of their - 


close relationship with the spasms of hysteria, these conditions will be 
disenssed in connection with them. 

A pronounced mental disorder of the character of melancholia, mania, 
paranoia, or folie raisonnante rarely develops during the course of a 
hysteric attack. This, if it docs occur, does not indicate that it is a 
ease of pure hysteria, but rather hysteria in combination with another 
péyehosig, even though it has hysterie earmarks, and gives it a peeuliar 
nature. The compulsive ideas do not belong to the symptom-complex 
of hysteria any more than do dipsomania, agoraphobia, and allied dis- 
turbances. Their occurrence only shows that the cause of the hysteria 
may produce other diseased mental conditions. 

Disorders of Sensation.—Pain is always present, Tt may be located 
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Only in syringomyelia do we find « similar mode of extension, 
though differences between these two may also be noticed (sce page 229). 

The anesthesia may also limit itself to the skin of the head and 
frontal region (Fig. 266), and divide it from the rest of the head. Or 
it affects the arm to the shoulder-joint ; it embraces the upper arm and 
neighboring part of the trunk in a half-vest-like form or the hand and 
forearm like a glove, etc. Asa rule, it is demarcated by lines which are 
vertical to the longitudinal axis of the extremity (amputation lines). 
Parts of the body are involved that are thought by the laity to represent 


Fio. 264. Fro. 265. 





Hysteric anesthesia. (After Thomsen. | 


@ unit, as the arm, leg, hand, etc. This form of geometrical or segmen- 
tary extension is especially the case in paralyzed limbs with contrac- 
ture. An anesthesia occurring in the form of islets is more rare, 

Disorders of the special senses are generally combined with the sen- 
sory disorders, This is most marked in hysteric (sensory or mixed) 
hemianesthesia. It is generally accompanied by decrease or loss of the 
senses of smell, hearing, taste, and sight, on the same side. 

The ocular disturbance which, of these phenomena, is the most im- 
portant, is rarely a decrease of central acuity of vision; it is often a 
eomeentric contraction of the visual field, which must be tested with the 
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that in the first stage of an epileptic attack. The eyes close ; the patient 
falls to the ground (not suddenly, as in epilepsy, and without injuring 
himself); the head is drawn backward or towards the side; the masti- 
catory muscles are tightly contracted, or, if only partially, the tongue is 
extended ; respiration stops; the fice becomes red and congested, and 
finally cyanotic ; the arms are stretched out or adducted upon the trunk ; 
the hand is clenched, and the legs extended at all joints. After this 
stage of tonic rigidity, which does not last very long, a stage of clonic 
spasm follows, in which the cyanosis disappears ; respiration returns, but 
is more rapid than normal, and very loud, and the pupils, which at first 
had been contracted, dilate. These spasms inangurate a new period in 
the attack, that of contortions and grand movements (clownism). The 
patient makes horrible grimaces, alternately flexes and extends the limbs 
and body, varying constantly from one movement to another; he 
clenches his hand as if in anger; throws his leg into the air; crosses 
them; makes salaams with his upper body; inclines his head back- 
ward, and produces the so-called are de cercle, an exaggerated opistho- 
tonos, the body being rolled from one side to another, or around its 
longitudinal axis, thrown against the wall, ete. (Figs. 268 and 269). 
Crying, bellowing, scolding, yelling, frenzy, laughing or crying spasms, 
may accompany this muscle-delirium, Next comes the period of pas- 
sionate (plastic) attitudes, The expressions of the face and the posture 
of the body conform to the hallucinations of the patient, Fever, fright, 
anger or deliriam, ecstasy, eroticism, meditation, are represented by the 
patient in such a manner that an actor could justly be jealous. These’ 
hallucinations may often be influenced by external stimulation, Next 
follows quiet delirium, in which animal hallucinations play a prominent 
part. The paroxysm gradually decreases, and often leaves some dis- 
order in sensation, movement, ete. There may be only one attack 
noticed, which has 1 duration of from a quarter- to a half-hour; but in 
some one attack follows another without any noticeable interval, and 
often one period may be continued for days, constituting the so-called 
status hysteriens ; ov an éat de mal may be present, lasting for some 
days. In this, in contradistinction to the status epilepticus, the tem- 
perature remains normal. 

Partially developed attacks occur more often than these grand attacks. 
They consist of one or more phases of the latter; but every possible 
variation in the grouping of symptoms may occur. The attack may 
confine itself to the aura and the first epileptoid attack ; and epilepsy 
will be so closely simulated thereby that careful observation is necessary 
to make a diagnosis. The hysterie attacks are accompanied by more 
active movements, and betray the influence of the volition. Conscious- 
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Consciousness may be intact ; at least the patients often say that they 
could hear, but are unable to answer. They are more often, however, 
in a kind of dream, and are under the influence of hallucinations. 

The eyes are generally closed, the glance is staring, and the face ex- 
pressionless. Cold douches or faradism sometimes succeed in arousing 
the patient from this condition, which may last for days, weeks, or 
months. There are also partial attacks of catalepsy, in which the 
rigidity does not involve all the limbs. The rigidity is also not always 
wax-like, but the extremities may offer much resistance to passive moye- 
ments, Catalepsy is an isolated symptom, or combines itself with 
hysteric attacks of’ spasm. 

Hysteric conditions of sleep (lethargy) are of no slight interest. They 
may occur independently or be associated with attacks of spasms which 
precede or alternate with these lethargic attacks. Headache may be 
seeped a prodrome, but the sleep comes on suddenly, and on super- 

ficial examination the patient seems to be deeply asleep. The muscles 
are not always relaxed, and all transitions between slight contraction 
and severe contractures are found. The masticatory muscles are often 
contracted. A twitching or tremor of the lids is often noticed. The 
respiration and heart. may be markedly slowed, the former even having 
been seen to stop for some minutes (hysteric simulation of death). 
‘The sensory system is variously affected. Stimulation of hyperesthetic 
zones may excite movements of repulsion, and sometimes even stop the 
attack, Movements also occur during an attack which give the im~ 
pression of being volitional or reflex. The skin reflexes are absent, but 
the tendon-reflexes are always present. The patient awakes slowly or 
gradually and with total amnesic as regards the attack. 

By narcolepsy is meant attacks of sleep of short duration and of sudden onset, from 
which, however, the patient may be awakened by the slightest touch, Narcolepsy oo- 
curs ulso in other disenses, particularly as the equivalent of epileptic attacks and from 
psychic degeneration ; it is, however, often hysteric in nature, Conditions of half 
sleop, with vivid day-dreams, may belong to the symptom-complex of hysteria. 

Somnambulism.—It may oceur in connection with an attack of grand 
hysteria, and forms to a certain extent a prolonged third stage, or ap- 
pears isolated under the picture of an hallucinatory delirium. Stimu- 
lation of the spinal senses often influences the hallucinations and illu- 
sions of the patient. In these conditions he may undertake complicated 
actions and reveal a marked increase in acuity of all the senses. In an 
attack all the details of previous attacks are recollected, while in the 
Tucid intervals there is an inability to recall anything that transpired in 
these somnambulistic states. The whole bearing and nature of the 
patient generally shows that he is under the influence of delirium, which 
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separates him entirely from the outer world, He appears in his “second 
nature,” which may persist for weeks and months, rarely altered very 
much externally, but his character and disposition seem to have changed. 
These are the eases in which we may speak of a double personality, of 
the two fold nature of the psychic individual. We also characterize as 
somnambulism those conditions in which the patient leaves his bed at 
night, walks around sleeping, and does things of which he has no remem- 
branee when he awakes. This condition may be hysteric or epileptic, or 
result simply from a general psychic degeneration, without it correspond- 
ing closely to any one type. Charcot holds that this somnambulism is 
rarely hysterie. 

Tremor is a symptom of hysteria which deserves special attention, as 
so many types may occur in this disease similar to those observed in 
different organic affections, that errors in diagnosis for this reason are 
sometimes made, 

We often see a vibrating tremor of rapid oscillations. Thisis a result 
of the general nervousness which so often accompanies hysteria, however, 
and is not an attribute of hysteria. Another form is charaitarisedlibiy 
oscillations of average rapidity and large amplitade (five to, seven a 
second). Though this tremor may also ocenr when the patient is at rest, 
and be increased by psychic excitement, there are, nevertheless, other cases 
in which voluntary movements evoke the tremor or considerably inerease 
its intensity, An intention tremor similar to that of multiple selerosis 
is, therefore, the result. It, however, is not as dependent upon active 
movements as in multiple sclerosis, lasts longer, may appear when the 
patient is at rest, and may be absent during some movements, A form 
similar to that of paralysis agitans has also been deserihed, though this 
has been in cases which were complicated and not positively hysterie in 
character. The tremor is often of an indefinite, variable character (poly- 
morphous). 

The tremor may be persistent or occur only in paroxysms; it may 
be slight or so severe as to resemble a shaking palsy. If the legs are 
particularly involved, the tremor may offer an obstacle to walking. On 
the otber hand, I have several times observed the tremor and shaking 
become especially severe whenever the patient assumed a recumbent po- 
sition, Psychic influence, particularly the induction of an hypnotic con- 
dition, was always sufficient to quiet it. The tremor may confine itself 
to one or more extremities or to the leg and arm of one side, or extend 
over the entire body. 

A neuropathic disposition may reveal itself in early childhood by 
the presence of a tremor. The appropriate chapters must be consulted 
for the hysterie form of myoclonus and of general tie, 
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the soft parts. Even the elevation of a fold of the akin may be more 
painful than ramming the head of the femur into the acetabulum (Brodie). 
The sensitiveness is also not limited to the joint, nor is the contracture 
confined to a few muscles, but generally extends more or less over the en- 
tire body. When the attention is distracted, the pain, sensitiveness, and 
contraction are less. The patient is either un-_ 

Fie. 272. able to walk or he walks peculiarly, with ex- 
cessive limping. The skin in the neighborhood 
of the joint is usually unchanged, but may be 
reddened and somewhat swollen, though never 
as much as in abscess. The temperature is 
normal, 


Fro, 273. 
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Hysteric flexion contracture of Hysteric contracture of the left arm. 
cone leg. (After Richer, taken from (After Richer, from Tourette's work.) 


Tourette's work.) 


In doubtful cases chloroform narcosis or hypnosis may be used to 
establish a diagnosis. In these conditions the muscles relax, and it is 
easily recognized that the joint is free. Slight nodosities, however, are 
said sometimes to form on the cartilages. 

If the contracture is of long duration, slight atrophy of the muscles 
may be found, which causes a permanent contracture. The other symp- 
toms of hysteria, however, always support our diagnosis, particularly a 
homolateral hemianesthesia, as they are rarely absent. 

Hysteric contractures may disappear spontaneously and quickly from 
sudden emotion, cramps, or the influence of psychic therapy. I saw a 
case of hysteric contracture of the legs, which had existed for over a 
year, suddenly disappear when the patient in an hallucinatory delirium 
attempted to throw herself from the window. This contracture may 
also be voluntarily simulated. To do this, however, great concentration 
of the attention, strength, and energy are necessary, and Charcot has 
shown that, as a result of this, irregularity of movement and of the 
respiration occurs, which is absent in similar hysteric conditions. Hys- 
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A pure monoplegia—ie,, a complete paralysis of one extremity with 
normal movement in the other limb of the same side—is found only in 
hysteria. The paralysis may be confined also to a hand or a foot. 

Hysteric hemiplegia rarely involves the facial and hypoglossal mas- 
cles. At times a marked and often an exaggerated deviation of the 
mouth and tongue, produced by contraction of the muscles of the other 
side, occurs (hemispasmus glossolabialis). (Fig. 274.) 

The contracture may also affect the muscles of the hemiplegic side 
so that a deviation occurs just the opposite to that which is observed in 
true hemiplegia. That such a spasm is in play 
may be recognized from the tension of the mus- 
cles, particularly on the tongue, in that this organ 
when forced to the other side returns immediately 
to its extreme position. The half of the tongue 
which is affected by spasms appears thicker and 
smaller. The cheek is not blown out in expira- 
tion, Folds around the angle of the mouth and a 
fibrillary twitching also give evidence of the ex- 
istence of a contracture. In true facial paralysis 
a light passed before the mouth is more easily 
blown out by the paralyzed side. Only in rare 

Glossolabial hemispastn, cases is a real paresis of the corresponding facial 
eee ast * nerve present, Sometimes we are unable to dis- 

tinguish how much is contracture and how much 
is paralysis. I observed in one case a glossolabiomaxillary hemispasm, 
Tlysteric monoplegia or hemiplegia is either a flaccid paralysis or it is 
combined with contracture with the characteristics deseribed above, 

‘The gait is peculiar and does not correspond to that of true hemi- 
plegia. The leg is simply dragged, not moved in a circle, as in true 
paralysis, or the patient uses a crutch and does not touch the floor at all. 
We often notice that the foot is dragged along with the whole plantar 
surface or the heel on the floor, The gait sometimes reminds one of the 
manner in which children walk on stilts, 

Abasia is not vavely observed,—absolute inability to walk and gener- 
ally also to stand, with normal movements in a recumbent position, In 
addition, many forms of hysteric disorder of gait (dysbasia hysteria) 
happen which imitate almost all types of organic diseases, but all of 
which have the same peculiarities : exaggerated and foreed movements, 
normal movements when the patient is lying on his back, disappearance 
of the disturbance under psychic influence or when the attention is dis- 
tracted, ete. One of my patients could run bat could not walk ; another 
could walk backward easier than forward, A common form is a kind 





of spastic gait in which no rigidity is present ; the patient also does not 
walk upon his toes but upon the whole sole or on his heels. In many 
cases the gait reminds one of that observed in cerebellar ataxia; the 
patients perform movements, however, which resemble those of a snake, 
Dp aeRFeH poten (85 be: forced, and!which, thereby. zeveall thelr hysteria 
nature. In one case of mine, which occurred after influenza, the gait 
resembled the waddling type of dystrophy. The patient could not hold 
her trunk erect in sitting, but found it necessary to support it with her 
hands ; the paralysis was localized in the lumbar-pelvic-thigh muscles, 
but there was no atrophy or psendohypertrophy, and the influence of 

ion made its hysteric nature evident, A painfal contracture of 
the lumbar and pelvic musculature is more often the disturbance of gait. 

The knee-reflexes are never lost, but, if anything, are increased. 

Aphonia hysterica is the most frequent form of hysteric paralysis, 
the voice being in close relationship with the emotional life. It gen- 
erally commences suddenly, following upon factors which have been 
mentioned above, particularly after some psychic excitement; it may 
also be due to reflex action,—for example, to a catarrh of the larynx, 
The loss of voice is generally absolute, the patient being only able to 
speak ina whisper. A laryngoscopic examination shows that the vocal 
cords, in attempts at phonation, cither cannot be brought out of their 
position of abduction or can only be partially adducted, Occasionally 
a paralysis of the internal thyro-arytenoid is present. The characteristic 
position produced by paralysis of the transverse arytenoids is observed 
more rarely, Unilateral paralysis of the voeal cords is probably never 
seen. Conghing and hawking, notwithstanding the aphonia, are gen- 
erally accompanied by vocal sounds, as are also expressions of pain, 
Some patients are even able to sing. Anesthesia or hypesthesia of the 
pharynx and laryngeal entrance is generally present. Hoarseness is 
more rare than hysteric aphonia, and is mostly accompanied by a piping 
voice. 

The aphonia tends to disappear as rapidly as it came, spontaneously 
(from some emotional excitement) or from some psychic excitement or 
under the influence of treatment. It remits very easily, and in time 
becomes rather persistent. 

Mutism, or hysteric dumbness, is more rare, This condition was 
studied particularly by Charcot and Cartaz. It is characterized by a 
complete inability to form tones. The patient exerts himself in yain ; 
no tone, not even a whisper, is produced. The lips and tongue in at- 
tempts at speech act as if they were completely paralyzed, although they 
may be otherwise moved, or are distinetly contracted during speech, with- 
out any sound being heard. It is characteristic that the patient under- 
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stands everything and iis nevertheless more mute than an aphasic who 
can generally say a few syllables or words. His mimic actions (in con- 
tradistinction to aphasics) are very pronounced, Phonation may also be 
‘intact and the mutism be only partial: the patient by strong efforts is 
able to pronounce the first syllable of a word and then after a pause a 
second one, but can go no further, This differs also from that observed 
in aphasia, where the patient can say nothing or constantly reiterates 
certain syllables and words, This form marks the transition to hysteric 
stuttering, which generally is a result of (or precedes) mutism. A patient 
with mutism ¢an read and write. I observed only one exception to this 
rule,—a mute hysteric patient of mine who was also unable to write. 
Charcot has also described a case of this kind. The attack, which is 
generally evoked by some fright,—in two of my cases the mutism de- 
veloped in individuals who had been close by when lightning struck 
a dwelling ; in another the sight of a mouse brought it on,—lasts for 
hours, days, or weeks, and may persist for more than a year, We have 
spoken before of the combination of mutism with hysteric deafness. 

Hysteric stuttering, which may also occur independently of mutism, 
resembles the ordinary form, or the word is torn apart, as it were, in a 
rather irregular manner: the patient repeats the same syllable or letter 
several times, and after a short or long interval emits the succeeding 
ones, a word being spoken rapidly or explosively in between. The museu- 
lar action accompanying it seems to be very much forced. Disturbances 
of reepiration may be absent or, on the other hand, may persist when the 
patient is at rest. The same is true of the twitchings of the facial muscles, 
Remak in one case thought he could refer the stuttering to an inten- 
tion tremor, which was noticeable upon movement in other parts of the 
body also. The absence of intermissions is also regarded as being char- 
acteristic of the hysteric nature of this speech disturbance. 

A speech disturbance analogous to the syllable stumbling of pareties 
has been oceasionally observed in hysteria. 

Hysteric paralysis of the palatine velum and of the deglutitory muscles 
is very rare, and should be diagnosed only when satisfactory reasons for 
the assumption of hysteria are present and when every complication can 
be excluded. The velum paralysis causes a nasal voice. The i 
is generally an absolute one. I treated a patient who had to be fed for 
months with a sound. If her nourishment were forcibly placed in the 
mouth it would immediately flow ont again. Dysphagia may also be 
present with normal articulation. Lost palatal and pharyngeal reflexes 
are frequently met with in hysteria, 

The muscles of the eycball are rarely paralyzed. A ptosis can occur 
which almost always proves to be a pseudoptosis, due to spasm of the 
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orbicularis palpebrarum, The muscular contraction is felt on attempts: 
to open the lid, and a contraction or fibrillary tremor of the muscles of 
the lid is observed. If the patient throws his head back the ptosis dis- 
appears. The eyebrows also are lower than upon the normal side, just 
the opposite condition to that observed in true ptosis, A paralytic ptosis 
is much less frequently met with. It cannot be easily diagnosed from a 
true paralytic ptosis, as has been observed by Hitzig and myself, 

Tn some cases a spasm of the levator palpebra superioris is observed. 

The most frequent form of hysteric ocular disturbance is either mo- 
nocular diplopia or polyopia. When one eye is closed, double or multiple 
vision occurs in the other. This diplopia is probably due to defective 
accommodation, especially to a spasm of the muscle of accommodation 
(see page 80). Tt may be combined with mieropsia and macropsia. 

Diplopia may also be due to contracture of the extrinsic ocular 
muscles, 

We do not know much that is reliable concerning hysterie paraly- - 
ses of the ocular muscles. They are generally simulated by contracture 
of the antagonists ; for instance, spasm of the internal rectus may simu- 
late paralysis of the externus. A forcible contraction of the internal 
recti may resemble the picture of external ophthalmoplegia. On the 
other hand, associated lateral movements do not result voluntarily, but 
only automatically, as a result of habit, ete. According to my experience, 
a true hysteric paralysis of the ocular muscles never occurs. The 
observations of Wilbrand and Saenger, Roeder, Donath, Nonne and 
Beselin, Hitzig, A. Westphal, Karplus, and Cramer seem to indicate, 
however, that an apparent paralysis of the ocular muscles may occur in 
hysteria. This scems to be the case for myosis, paralysis of the muscle 
of accommodation, and pupillary rigidity (in the widest sense of the 
word), Even here a spasm of the antagonists may simulate a condition 
of paralysis, Spasm of the sphincter pupille may, for example, appear 
to be a case of pupillary rigidity. In this respect a communication of 
A. Westphal is very interesting. He shows that a pupillary rigidity 
combined with myosis in an hysteric individual occurred only when he 
concentrated his mind upon it, the pupils reacting and dilating when 
the examination was undertaken without the patient's knowledge, 

A. Westphal reports an interesting observation in a patient in whom 
he observed a pupillary rigidity in hysteric attacks which afterwards 
became epileptic, 

Tt is advisable to be very sceptical concerning the occurrence of true 
paralyses of the ocular muscles in hysteria, Continued reflex pupillary 
rigidity especially is nol to be regarded as an hysterie phenomenon, even 
though it be an accompanying symptom, Always regard it as a compli- 
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cation or simulation (especially secret use of atropine), par pee 
nomenon is an insufficiency of the internal rectus (Landolt). True 
nystagmus does not happen in hysteria, A kind of rapid oscillatory 
nystagmus, however, occurs (Sabrazés), which can be influenced by reflex 
action or psychic suggestion. 

T haye observed the following phenomenon several times: In closing 
one eye the other assumes a position of convergence, convulsively twiteh- 
ing at the same time, while the pupil strongly contracts, 

An hysteric paralysis of the diaphragm is rare. Its sudden onset 
following upon some emotional excitement, the marked respiratory diffi- 
culty, obseryable when the patient is at rest also, the excessive retraction 
of the abdomen during inspiration, and the other hysteric factors de- 
seribed above render a diagnosis easily established. It should be remem- 
bered that one may simulate the symptoms of diaphragmatic paralysis, 
particularly the inspiratory retraction. Wernicke regards 
of the diaphragm as a frequent symptom in hysteria and neurasthenia, 
Tt is an important factor in nervous asthma, 

Tneontinence of urine is rare; retention of urine and dysuria occur 
more often, being due to a spasm of the sphineter. Catheterization is 
then difficult and painful. Pollakuria (strangury with frequent evacua- 
tion of small quantities of urine) is occasionally observed. Urinary 
troubles belonging to the field of compulsive ideas and phobias may 
occur in hysteria, but will be deseribed at another place. 

Gastric Disorders.—Loss of appetite occurs often, sometimes alter- 
nating with bulimia, Occasionally all food is refused (asics hysterica). 
‘This condition may become dangerous if not attended to in time. Hys- 
teric vomiting is more frequent; the food is vomited soon after its in- 
gestion ; mucus and saliva are also thrown out. The appetite, however, 
remains good, as a rule, and it is noticed that the patient does not 
emaciate, Urine has also been noticed in the vomit. This disturbance 
may persist for a long time, but seldom entails any danger. Morning 
vomiting may also be a symptom of hysteria, 

Obstipation is a rather common symptom, and diarrhea may ensue 
after some emotional excitement. 

In many cases the marked bulging of the abdomen is one of the chief 
troubles complained of. It is due to accumulation of gas in the abdomen 
(meteorism, tympanites). It may recede without any gas being evacuated, 
A noticeable intestinal noise (gurgling) has also been described, 

Anomalies of Secretion —Drooling of saliva, profuse perspiration, 
unilateral hyperidrosis, may be present, but are not peculiar to hysteria, 
A transient polyuria may occur, or a diabetes insipidus may accompany 
the hysteria. 
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Particularly noticeable in some cases is oliguria; it may increase to 
anuria; that uremia does not come on is due to the fact that vicarious 
urination oceurs, it being found in the vomited matter (Charcot). The 
physician is, however, often deceived by the patient. In a few cases 
galactorrhea has been observed. 

Vasomotor and Circulatory Disorders.—A rapid change in color—_ 
a sudden pallor and flushing—is frequently seen in hysteric patients, 
Cyanosis occurs in the paralyzed and contractured members. A swelling 
simulating edema likewise may happen ; the fingers, however, leaving no 
pitting on pressure. It is generally hard, elastic, and combined with 
decreased temperature of the skin. This condition has been called blue 
edema. A true edema is occasionally seen of an acute circumscribed 
character. It sometimes localizes itself over a joint, is associated with 
pain on movement, and simulates a joint-disease. 

Local asphyxia, also urticaria factitia, may occur, though these are 
not exactly hysteric symptoms, It is often seen in with hysteric 
anesthesia that deep pin-pricks do not cause any bleeding. I excised a 
piece of muscle in one case of this kind without any bleeding. This 
phenomenon, which in hemianesthesia does not limit itself to the anes- 
thetic side, is due to a vascular spasm, 

Spontaneous hemorrhage on the skin of the forehead, breast, foot, or 
other locations, is not always a product of deceit, Bleeding from the 
internal organs is uncommon, It is most frequent from the stomach 
or uterus, It may take the place of menstruation or occur in conjune- 
tion with it, It may be very profuse, and even then, remarkable to say, 
exeris but a slight influence upon the constitution (observations of 
Huchard, Chareot, Senator, and others). 

Acceleration of the pulse, which occurs paroxysmally and is com- 
bined with a fueling of palpitation of the heart, is very frequent, though, 
notwithstanding the feeling of cardiae palpitation, the pulse may be 
normal, During the spasm it is normal or accelerated ; in the conditions 
of syncope it is generally retarded. 

ie disturbances play but an unimportant part. Falling out or 
sudden graying of the hair has, however, been occasionally noticed. 
Degenerative muscular atrophy does not occur. The simple atropby 
(with quantitative decrease of excitability) which may be present only 
rarely becomes pronounced. ‘The trophie disturbances which occasion- 
ally occur in the skin—even gangrene has been described—are probably 
almost always (or always?) a result of self-injury or of complications. 

The serual sphere is often affected in sympathy. Impotence and 
decreased sexual power, as well as aberrations of sexual desire (perver- 
sions), may be found in hysteria. Loss of desire may be due to anes- 
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toms disappear or will bring out others. The hysterogenic zones should 
also be brought into use, as attacks may often be excited or aborted by 
means of them, Hypmosis is also a good diagnostic aid. A mere com- 
mand to the patient to close his eyes and go to sleep will often cause the 
most objective (the tremor, twitching, contracture, ete.) symptoms to dis- 
appear, (Concerning Westphal’s psendosclerosis, see page 215.) 

Cerebral tumor and cerebral Iues are sometimes diagnosed as hys- 
teria, especially when the objective symptoms are not present, particu- 
larly the ophthalmoseopic phenomena. The nature of the headache and 
the psyehie condition of the patient should, however, reveal an hysteric 
condition, Headache in hysteria, however, may be severe, and eause the 
patient to scream and ery and gesticulate, while headache in tumors, as 
a rule, renders the putient dull and apathetic, and betrays itself in the 
expression of the face, thongh the patient does not lament ; and retarda~ 
tion of the pulse is often observed at the height of an attack. The 
other symptoms of each are generally characteristic. Vomiting occurs 
with cerebral tumor, while it is only an accessory symptom in hysterie 
headache when it has the character of hemicrania. 

Hysteric paraplegia may be confused with myelitis, The bladder 
disturbance which occasionally accompanies it is searcely ever an incon= 
tinence, but is almost always a retention of urine due to spasm of the 
sphincter. 

A more important diagnostic sign is the fact that the disorder of 
sensation almost always exceeds the limits which we would expect in a 
myelitic focus, It is also, as a rule, accompanied by some disorder of 
the special senses, and upon closer examination the characteristic psychic 
anomalies of hysteria may be obtained. 

The differential diagnosis between hysteria and other diseases of the 
spinal cord—e.y,, gliosis—has been given under their respective headings. 

T have seen (as have Brodie, Paget, and others) cases of hysteria 
which were falsely regarded as being caries of the cervical vertebrie, 
because nuchal rigidity, pain, and sensory and motor disturbances were 
present, The sensitiveness upon pressure of the vertebre was not, how- 
ever, a5 circumscribed, and was generally found to be a hyperesthesia of 
the skin; the contraction of the upper cervical muscles was excessive ; 
and, finally, the limits of the sensory disturbance exceeded those observed 
in a cervical myelitis. 

Th one enee, in which the patient lay for months in bed, suspended by Glisson's ap- 
paratus, T was able to remove quickly all the symptoms by payehio influence and to 
permit the patient to run about in the garden on the same day, 

Tt has been shown in a previous chapter in what respects hysterie 
articular diseases differ from the true ones. Many errors are made in 
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measure to pursue. Work is a remedy of much value. It should be 
adapted to the ability and strength of the individual, and varied as much 
as possible. 


Institutions of manual labor intended for and adapted to the treatment of such 
cases have lately been established, —for instance, in Zurich. 


Some of the general methods of treatment are intended to strengthen, 
excite, and divert the nervous system, and should be prescribed according 
to the indications laid down in the chapter on neurasthenia. We include 
here Aydropathic, climatologic, medico-mechanic, and electric procedures. 
The results are often excellent, but are largely experimental, as their 
success depends so much upon the trust and faith of the patient. 

The basis of the treatment is psychotherapy. The physician must 
betray intense interest in his patient, and must gain his confidence with- 
out losing his authority. He should not ignore any symptoms of his 
patient, least of all,—ridicule or laugh at them,—but should constantly 
assure him of their curability ; must even definitely satisfy him of this. 
The physician must endeavor to distract the patient’s attention from his 
symptoms, and seek to strengthen his will-power. Much can be accom- 
plished by tact and a proper understanding of the case. He gains in 
this way the patient’s trust, and lays bare the patient’s inner life, and 
shows him the hidden wounds which must be closed before the disease 
can be cured. Every physician, however, is not suited to every case. 
In many cases a stern and iron-like bearing is necessary, while every 
sign of cordiality weakens the trust of the patient. 

It is often necessary to combat single symptoms which particularly 
trouble the patient. Most of our remedies lose their efficacy after a 
time, and new methods must constantly be used to win the necessary 
psychic influence. If all remedies of the family practitioner have been 
exhausted, a little use of authority may be all that is needed to produce 
aresult. A simple “You can,” or an ordinary command, may be all 
that is required in children. In stubborn cases hypnosis may be used. 
We have no right to oppose an hysteric patient who seeks a cure in holy 
water or a Kneipp treatment, knowing, as we do, what faith may accom- 
plish in such cases. 

The physician must never permit himself to chastise an hysteric 
person ; it is also unlawful. 

In addition to psychotherapy and the above-described general treat- 
ment, other remedial agents may be used which can reflexly influence 
the nervous system. These include the faradic brush, the static sparks, 
cold douches and baths and other hydrotherapeutic measures, purgation, 
massage, and gymnustics. 
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‘an indifferent remedy, ete., pressure upon the neck, and similar 
suffice to entice the voice back. If these | measures fail; the 
faradie current (brush or muscular stimulation) or static electricity may 
be tried. If this does not succeed, intralaryngeal stimulation of the 
Jaryngeal muscles may be efficacious. Cutaneous massage of the larynx, 
compression of this organ, and a sort of respiratory gymnasties,—have 
the patient expire strongly, then cough, then produce some sound with a 
slight cough, and finally a word, ete.,—and also hypnosis may be bene~ 
ficial. In one case in which every procedure failed, I applied a seton to 
the back of the neck and caused a permanent recovery. 

Tf the paralysis involves the extremities, it is advisable to request 
the patient to institute active movements, and at the same time, under 
continual suggestion, support them with passive ones ; the sensations of 
movement serve to divert the current of innervation into the paralyzed 
muscles. ; 

Th cases of hysteric paraplegia attempts at walking must be made as 
soon as possible, at first carefully and with the patient well sapported, 
until she learns to move herself, supporting herself upon some stationary 
apparatus. Recovery is soon an accomplished fact after that. Walking 
exercises on the horizontal bars have been especially efficacious with me. 
If there is a tendency for the knees to bend, they should be lightly 
fastened together. This method is preferable to the “instantaneous re- 
covery” or “agitation-method,” in which at one sitting the patient's 
symptoms are all made to disappear, If all these procedures fail ug, we 
are justified in exciting an attack of spasm, in which in many cases the 
paralysis relaxes (Chareot). It has been recommended to chloroform 
the patient, and, before he is completely awake, to set him upon bis feet. 

Tt must be remembered that the cessation of a symptom does not 
mean tho cure of the disease, and that a remission is not only possible 
but probable if it is not possible to remove the basal disease. 
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subject. The former is able to act upon the ang 9 : 
to arouse conceptions in his mind which under certain conditions become 
his mental property and influence his physical state to « certain extent. 

Hysteric persons are particularly, but not exclusively, susceptible to 
hypnosis, According to some investigators who have made exhaustive 
studies of this question (Liéhault, Bernheim, cte.), about eighty per 
cent. of all persons are hypnotizable, though the accuracy of this ‘plate 
ment has been doubted by many. 

Charcot and his pupils who studied the hypnotic condition nae 
affected with hysteria major believed that they observed three different 
stadia of the same which led into one another. 

1. Cataleptio State—In this the eyes remained open, with a staring 
expression 5 ; the body became statue-like ; the limbs could be brought into 
any position desired, in which they would be kept without any signs of 
exhaustion. The deep reflexes are said to be absent (?) or decreased. 
Sensation is lost ; the special senses are, however, but slightly impaired. 

‘The cataleptic state may be produced by a sudden sensory stimalation 
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Tn some very severe cases I was able to stop the spasms immediately 
by suddenly holding a magnet before the patient. Loewenfield recom- 
mends hyoscin. 

‘One should institute measures to counteract the contractures as soon 
as possible in order to prevent permanent disability from muscular 
atrophy. In addition to psychotherapy, massage is often very efficacious. 
Tight bandages, especially plaster casts, are always harmful. The use of 
a constant current, of a magnet, or of the static breeze may be advisable. 
Tf these remedies do not succeed the contractures may be enred by evoking 
an attack of spasm, the contracture ofien disappearing at its termination. 

Aphonia is the most frequent paralytic condition observed in prac- 
tice. In recent cases the introduction of a laryngeal mirror or of a 
sound, an indifferent remedy, ete., pressure upon the neck, and similar 
procedures suffice to entice the voice back. If these measures fail, the 
faradie current (brush or muscular stimulation) or static electricity may 
be tried. If this does not succeed, intralaryngeal stimulation of the 
Jaryngeal museles may be efficacious. Cutaneous massage of the larynx, 
compression of this organ, and a sort of respiratory gymnastics,—have 
the patient expire strongly, then cough, then produce some sound with a 
slight cough, and finally a word, etc.,—and also hypnosis may be bene- 
ficial. In one case in which every procedure failed, I applied a seton to 
the back of the neck and caused a permanent recovery. 

If the paralysis involves the extremities, it is advisable to request 
the patient to institute active movements, and at the same time, under 
continnal suggestion, support them with passive ones; the sensations of 
movement serve to divert the current of innervation into the paralyzed 
muscles. 

Tn cases of hysteric paraplegia attempts at walking must be made as 
soon as possible, at first carefully and with the patient well supported, 
until she learns to move herself, supporting herself upon some stationary 
apparatus, Recovery is soon an accomplished fact after that. Walking 
exercises on the horizontal bars have been especially efficacious with me. 
If there is a tendency for the knees to bend, they should be lightly 
fastened together. This method is preferable to the “instantaneous re- 
covery” or “agitation-method,” in which at one sitting the patient's 
symptoms are all made to disappear. If all these procedures fail ug, we 
are justified in exciting an attack of spasm, in which in many eases the 
paralysis relaxes (Chareot). It has been recommended to chloroform 
the patient, and, before he is completely awake, to set him upon his feet. 

Tt must be remembered that the cessation of a symptom does not 
mean the cure of the disease, and that a remission is not only possible 
but probable if it is not possible to remove the basal disease. 
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senses slumber, also the will, the memory becomes contracted in scope, 
and the subconscious state is reached in which suggestibility is increased. 
The patient should be commanded to sleep, he should be told confidently 
that “he will soon sleep, that his eyelids are becoming heavy, he can- 
not open his eyes any longer, his limbs are becoming heavy, that he 
sleeps, sleeps soundly, still deeper,” ete. It is advisable to explain to 
him that the sleep will not be a complete one, but that the patient will 
hear all that the physician says. 

First attempts may not succeed, or the individual feels only a slight 
heaviness in his limbs. This indicates that he is susceptible and that suo- 
ceeding attempts will become more snecessful until a condition is reached 

in which his suggestibility is appro- 

Fro: 375, priately inereased. He then sits with 

2 closed eyes, immovable, allows his 

flaccid arms to be passively raised, 

where they remain if eommanded to 

do so (Fig. 275); or they fall when 

all support is withdrawn, ete. That 

the different motor and sensory fune~ 

tions, the special senses, and the 

mental state can be influenced in this 

condition is well known and need 
ZypeBed alee yale, not be discussed in extenso. 

In this condition all symptoms 
of hysteria may be made to disappear. It is advisable not to remove 
them instantly, but to suggest them away gradually, confining yourself 
to one symptom until it is eradicated before proceeding to another. 
Hypnotic sleep has also been suggested as a curative agent, allowing it 
to last for hours and days. 

Breuer and Freud have called attention to another use for hypno- 
tism. They found that many symptoms of hysteria were referable to a 
psychic trauma from which the patient had been unable to unload his 
mind through an emotional outburst. If it is then possible in hyp- 
nosis to bring inte consciousness the old trouble and lighten the mind 
by crying, ete., the evil is removed. The foreign body has been re- 
moved from the wound. A simple “awake” or the blowing of one’s 
breath upon the face is sufficient to arouse the subject. 

I have deemed it advisable to introduce here the subject of hypno- 
tism, beeause I believe that it may be used occasionally with good 
results, It has been particularly efficacious in the symptoms of hyste- 
ria, the psychogenous pains, paralyses, anesthesias, spasms, contractures, 
vomiting, and obstipation. The other methods of treatment must be 
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Depression is generally present, but is neither deep nor persistent ; it 
results, to a great extent, from reflection over the diseased condition and 
the hypochondriac thoughts produced by it. A condition of fear is 
almost always present, and is, as a rule, indefinite; the patient feels as 
if he had done something wrong, broken something, or as if some evil 
were impending. Often it is a fear of insanity which produces this feel- 
ing, sometimes marked enough to cause suicide, The fear may only 
appear in crossing open places, when mingling in a crowd, on seeing a 
fire or lightning, hearing thunder, ete. (See the next chapter.) Zneon- 
stancy and inability for decision are often marked enough to be regarded 
as a symptom. The intellectual capacity is never influenced to any 
extent. The patient often complains that his memory has weakened, 
that he reasons with difficulty, ete. On close examination, however, the 
ability to decide, to combine, ete., are not found to be lessened. Coneen- 
tration upon himself makes it impossible for him to interest himself in 
anything else, and thus he appears to forget easily. Active spontaneous 
mentation is also reduced. Fatigue, however, easily results, his ability 
for work is markedly abridged, and the least exertion exhausts him. 
The intensity and duration of this fatigue are characteristic. It may be 
so marked that all mental work is rendered impossible. Occasionally 
the ability to conduct visual memory pictures to the brain, to remember 
the appearance of a certain person, place, or object, is greatly impaired. 
An artist complained to me that he could no longer judge a picture, 
because in inspecting one part he would forget the other. At other 
times the patient will complain of the variations in attention, the haste 
and instability of his thoughts. Among the important and almost con- 
stant subjective troubles we must include headache, vertigo, and sleepless- 
ness, There are few cases in which these symptoms do not appear at 
some stage of the disease, 

The headache is generally characterized as a head pressure, as if 
some weight from within were pressing upon the brain, as if the head 
were splitting, etc, This ‘lead-cap” headache is yery characteristic, 
Often it is only a feeling of heaviness and hebetude : “ head does not feel 
free” “IT cannot think freely,’ ete. My patients would frequently 
complain that in talking they felt a buzzing in the head, without, as in 
autophonia, a tubal disease being the cause of it. The character of the 
headache may be considerably modified by morbid introspection and 
nosophobin. (fear of sickness). Just as neurasthenia seems to be often 
combined with Aypochondria, the single symptoms may also serve as 
a basis for hypochondriac notions. The headache often leads to the 
thought that a tumor or syphilis is present. As soon as the attention is 
directed towards this pain it may increase in intensity, and feel just as, 
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Th one family the mother apd three daughters were affected with pruritus ani et 
yulve; inallof them the trouble started in the thirtieth year without one knowing 
about the trouble of the other; another sister had a general alopecia. 


Alopecia occurs so often in nenrasthenia that its connection with this 
neurosis cannot be doubted. 

The vasomotor disorders deserve special attention, being found in 
many patients. They complain of a rush of blood to the head or of 
bothersome flushing. This may also be detected objectively. The fice 
suddenly (during the examination) becomes covered with diffuse red 
spots, which may extend to the neck and breast, with increased tempera- 
ture of the skin, The patient is conscious, as a rule, of this disturbance, 
and mere thinking of it suffices to bring it out. This erythrophobia, or 
morbid flushing (Bechterew), may be very stubborn and troublesome. 
Often slight stimulation of the skin may cause an intensive and per- 
sistent redness of the same, and occasionally wheals (urticaria factitia, 
dermography). A neurasthenie type of spontaneous urticaria also occurs, 
With the rash of blood to the head may be combined a pulsation and 
roaring which is felt over the entire head or at certain places. 

The disturbances of the heart ave closely allied to these vasomotor 
disorders. They may be subjective or objective. Palpitation of the 
heart is an important subjective symptom. The patient feels as if his 
heart moved faster and louder, This sensation generally corresponds, 
but not always, to an actually existing exaggeration of the cardiac 
action. Sometimes the patient feels as if his heart had stopped; this 
may exist with an actual interrupted beat. If these attacks continue 
longer, they may be combined with precordial fear, hunger for air, pains 
in the region of the heart radiating into the arms, paresthesias, a feeling 
of coldness in the hands and feet, and so forth, and resemble very much 
an angina peetoris. 

Acceleration of the heart's action may also be recognized objectively. 
Paychie excitement and errors of diet, excessive use of coffee, ete., may 
greatly increase the frequency of the pulse. Atlacks of tachycardia 

,also occur, which are plainly entirely independent of psychic influence. 
They may come on suddenly in the midst of an indifferent conversation, 
The pulse suddenly becomes small and frequent; may reach a beat of 
two hundred to a minute, as I have seen it do. It was at the same time 
small, and at times not palpable. Though this symptom was enough to 
arouse anxiety, the patient was able to continue conversation ; he breathed 
quietly and ate normally. Though it continued for five or six hours, 
the general condition was not impaired, Only upon a rapid change of 
position did the patient experience some vertigo; he could, however, 
walk a considerable distance. Abnormal introspection was not a factor, 
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The general health and strength is not impaired in these cases, It is 
different in the severe forms where vomiting, suffocation, cardiac palpi- 
tation, and meteorism occur. Food is gradually refused more and more, 
partly because the patient fears the results, partly on account of the de~ 
creased appetite, until anorexia comes on, with emaciation and loss of 


Our studies in the chemistry of the stomach und its motor functions in 
these conditions have not reached any definite results. A 
of the gastric juice is often found. The quantity of hydrochloric acid 
may increase paroxysmally at long intervals and produce attacks of 
severe pain, resulting in the vomiting of sour masses (gastroxynsis). 
An acidity has been also observed. Rumination or merycism has been 
deseribed as a symptom of neurasthenia. 

Constipation is generally present ; it may be inherited and familial 
and precede the neurasthenia for years or decades. It may, perhaps, be a 
cause of neurasthenia. A. peristaltic torpor (Kussmaul), or an atony of 
the intestinal muscles, is generally the cause of the constipation. Tn- 
creased peristalsis has also been observed in neurasthenies, A teadency 
to diarrhea is more rare, every emotional excitement causing diarrhea. 
Mucous masses may also be present in the feces. Neuralgic pains in the 
abdominal organs are not often complained of, A nervous hepatic colic 
has been described by Fiirbringer. The diagnosis depends upon the 
absence of icterus, swelling of the liver, and the presence of other neu- 
rasthenic phenomena. 

Hyperidrosis, general or limited to certain areas, is a frequent symp- 
tom; it may become very pronounced and persistent, Patients complain 
sometimes of sa/ivation and often of an abnormal dryness of the mouth, 
Polyuria and polydipsia may likewise be neurasthenic symptoms, A 
temporary ulbuminuria is rarely met with; a glycosuria is, however, 
more common. Albuminuria has been noticed several times as a result 
of psychic excitement. Oxaluria has likewise been described; large 
quantities of oxalates being found in the urine, with a lessened desire 
for urination and occasionally pain. It has been assumed that the oxa- 
late crystals tend to irritate the mucous membrane. I do not agree with 
those who elaim that an excessive exeretion of phosphates is characteris- 
tic of this disease. 

The general nutrition need not suffer in the slightest in neurasthenia : 
many of these patients look the picture of health. The insomnia and 
the nervous dyspepsia may, however, cause not only emaciation and pal- 
lor, but also a pronounced loss of strength. It is more rare to observe 
4 progressive emaciation occur, notwithstanding good nutrition. 

There are nervous children who become feverish from the slightest 
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satory disorders. They are generally combined with vasomotor dis~ 
orders. Marked pulsation of the small arteries and capillaries may also 
be of neurasthenic origin. Pronounced acceleration of breathing with- 
out any objective dyspnea occurs in nervous palpitation of the heart; 
while in stenocardiae attacks, as a result of organic heart-failure, respi- 
ration is retarded and accompanied by inspiratory dyspnea with contrac- 
tion of the auxiliary muscles. Digitalis produces no results in nervous 
heart diseases. The general condition of a neurasthenic must also be 
taken into account, as the symptoms of neurasthenia may point to a 
nervous cardiac disease, though it must be remembered that organic heart 
diseases may cause neurasthenia. 

Among the diseases of the nervous system from which Heian 
must be differentiated, dementia paralytica, disseminated sclerosis, cere- 
bral tumor, and cerebral or cerebrospinal Jucs are the most important, 
The differentiating points have been discussed in the descriptions of these 
diseases, 

A neuritis or other organie disease is often observed in connection 
with neurasthenia as a result of a chronic intoxication ; especially the 
metallic poisons. Typical neurasthenia has nothing in common with 
melancholia, paranoia, and the psychoses due to exhaustion, though mixed 
and intermediary conditions occur, and the borders between them often 
overlap. Hypochondriasia, especially, is frequently found associated 
with neurasthenia, 

The two neuroses, hysteria and neurasthenia, cannot always be sharply 
separated from each other, as both may oceur in the same patient at the 
same time, and many symptoms are common to both, They are, how- 
ever, by no means identical. Thongh hysteria is often accompanied by 
neurasthenic symptoms, neurasthenia may also oceur in its pure form. 
Tn neurasthenia the spasms and paralysis, also the anesthesia and the 
anesthesia of the special senses of hysteria, are absent. The sudden 
variations of disposition, the sudden appearance and disappearance of 
the symptoms do not occur in neurasthenia. The phenomena which tend 
to appear paroxysmally, as the cardiac palpitation, vertigo, and the like, 
may also be temporary symptoms in neurasthenia ; the basic disease, 
however, shows a certain constancy in symptoms, although their intensity 
is subject to oscillations, 

The increased reflexes, increased mechanical excitability of muscles 
and nerves, the rapid vibratory and the fibrillary tremor, and the urticaria 
factitin are neurasthenic symptoms; but they may occur in hysteria, 
particularly the first one, In hysteria the chief characteristic is irrita- 
bility with increased suggestibility ; in neurasthenia there is particularly 
exhaustion and weakness with its attendent lack of energy or desire, 
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still be undertaken with benefit. The treatment can always be varied so 
as to be suitable to the patient, The sprays and douches, also the pour- 
ing of water over a patient, are suitable only for the woe neaaGae 
Head douches should never be used, Wet packs act as sedatives and | 
often induce sleep. All these treatments may be carried on at home, 
though, other things being equal, the results are better if done at a well- 
condueted hydriatic institute under the care of a careful and observant 
physician. A sojourn in an institution also serves to keep away from 
the patient many injurious moments which in his own home are harm- 
fal. On the other hand, the neuroties brought together in a sanatorium 
through their constant complaints and conversations are psychically in- 
fected. The physician should seek to prevent all conversation which 
refers to sickness or complaints, A command of this nature eould, 
however, not be carried out, The measures advised by Mébius not long 
ago concerning the foundation of nervous institutions deserve particular 
attention, 
A stay at the sea-shore has generally a favorable influence, though the 
result cannot be guaranteed beforehand. A cold sea-bath can only be 
borne by the strongest neurasthenic, and then only in the early stages 
of the disease. The condition of the heart and blood-vessels must be 
taken into account in prescribing this change of scene. The baths of 
the Bast Sea of Europe are less exeiting than those of the North Sea. 
River baths and cool mud baths have sometimes done good, The in- 
different baths of Gastein, Schlangenbad, Johannisbad, Landeck, ete., 
have been tried with good results in neurasthenia, The iron waters of 
Pyrmont, Elster, Schwalbach, Cudowa, ete., have also been of service in 
such cases, 
Climatic treatment may do much good. The mere change of scene 
has often been of benefit. ‘The special indications for the selection of 
country or forest life, high or low mountains, a stay by the sea, or a sea 
trip cannot be given here; definite i 
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disease, trusts to nature for a cure. How far one can go in this 
cannot be laid down by rule. I know cases of this kind in whieh the 
patient, after he had gone through different treatments in vain, returned 
toa rational mode of life and recovered. “At last he was healed by 
the universal balsam of ever-healing nature.” 


DISEASED CONDITIONS WHICH, AS A RULE, ACCOMPANY 
NEURASTHENIA OR HYSTERIA, OR A PSYCITOPATHIC 
DIATHESIS, BUT WHICH OCCASIONALLY MAY BE RE- 
GARDED AS AN INDEPENDENT DISEASE. 

CONDITIONS OF FEAR (MORBID PEAR), 

Fear is a common symptom in the neuroses. It may be an indefi- 
nite feeling of anxiety not awakened by any particular cause, or it may 
be definite concepts and external influences which call the fear into action. 
The sensation is variously described. It has its seat, asa rule, in the 
cardiac region, at other times in the head. The patient feels as if his 
heart were standing still; he thinks that he must fall or that he will 
“get a stroke,” Some explain the condition thus: “It seems to me 
that I have done something wrong, as if something terrible is going to 
happen.” 

‘The expression of the face often reveals a condition of anxiety, the 
fear often produces vasomotor, secretory, and motor disturbances; the 
face reddens or becomes pallid, perspiration breaks out, the saliva ceases 
to flow, the lips and tongue become dry, a tremor and involuntary move- 
ments occur, the pulse and respiration become accelerated, All these 
symptoms may also be absent, Such obsessions last, as a rule, only a 
few minntes, but may persist for some time. 

In another category of cases, fear arises only after certain external 
factors come into play, particularly upon the crossing of an open place. 
This fear or ansiety of locality—Westphal’s agoraphobia—is a very com- 
mon trouble which develops almost exclusively in those of a neuropathie 
or psychopathic disposition, and particularly in combination with neu- 
rasthenia. A feeling of anxiety comes on in attempting to walk over 
a lot free of houses or of men; the patient feels as if he could not 
move, as if he must fall to the ground, as if the space was endless in 
size,ete. Tn mild cases, he is able to conquer the feeling and to cross the 
open space, though under difficulties. On the other hand, the fear, 
althongh he realizes its silliness and gronndlessness, may so dominate 
him that he is forced to retrace his steps or to pass the place in the 
company of some one else or to walk under the protection of houses. 
As soon as the place has been passed, all fear vanishes. 

There are cases in which even the crossing of a ford, the passing a 
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According to Westphal—others have opposed the idea—they are not 
due to emotion, but excite secondarily a feeling of fear. Tt is generally 
asymptom of the neuroses. Even when it occurs alone it ean be seen 
that 2 neuropathic diathesis is present. Chareot and Magnan, however, 
go too far in looking upon it as being always a stigma of degeneration, 
of hereditary insanity. . 

Their development is favored by conditions of exhaustion and by 
sleeplessness, or evoked by unpleasant and sudden news, In some of 
my cases unpleasant news (¢.g., the information of the suicide of a 
friend) has served to bring on the trouble. The ideaor thought appears 
suddenly and unexpectedly, as a rule, appears foreign and peculiar, but 
the more it is sought to dislodge it, the more energetically it breaks 
through the circle of ideas and seeks to dominate the scene. The ideas 
present differ considerably, One will think of throwing himself into the 
river; another thinks of wounds every time he sees a sharp instrament, 
ete. These ideas occur also to normal individuals, but can be readily 
banished, and do not constantly return, They become imperative con- 
cepts when they persist and cannot be dislodged. At other times these 
patients are constantly asking themselves questions concerning God, the 
world, themselves, etc.,—questions which concern every thinker, but 
whieh these patients cannot get rid of, which incessantly occupy their 
minds and banish all other thoughts. These compulsive ideas become 
particularly harrowing when they take the form of questions: What 
am I doing?” “Why do I do this?” “Shall T dress or undress?” 
“Why do I dress and not undress?” Why is my bed in this room?” 
“Ts this my bed?” ete. These senseless questions are laughable to the 
patient as well as to onlookers, but, though he realizes that they are 
senseless, he cannot: prevent them. 

There are other cases in which the patient bothers himself with the 
seeking after names. I treated, for instance, a woman who sought to 
find the name of every object, and was not satisfied until she had written 
itdown. She had in this way covered sacks of paper-bits with names. 
Very troublesome is the occurrence of obscene thoughts during prayer. 
The patient desires to worship, and an obscene word comes to his lips 
and persists despite all endeavors, The desire may refer to numbers 
also: the patient must count the windows of a house, the steps in a 
flight of stairs, etc. 

Very frequently we find that the compulsive idea—and these to 
a certain extent are still physiologic—refers to a letter not having been 
addressed, a cupboard not closed, eto, 

A modification of compulsive notions, which approaches those de- 
scribed in the previous chapter as “conditions of fear arising from 
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definite external influences,” is the desire for urination appearing on 
every visit to a theatre or concert or similar places. This trouble gen- 
erally arises from the fact that the desire arose once under conditions 
which rendered relief impossible for the time being, and that the remem- 
brance of this situation serves to evoke under similar circumstances the 
conception, and this’ produces the desire. This trouble is very frequent 
among women. The desire for vomiting and vomiting itself may come 
on under similar conditions, A woman who upon one occasion was 
compelled to vomit at a social affair experienced vomitophobin, and was 
compelled to yomit upon every occasion that she ventured in society,” 

In many, particularly grave, cases it is the fear of dirtying himself 
that governs the thoughts and acts of the patient. He knows that cer- 
tain objects are not dirty, but, notwithstanding, the fear of dirt (miso- 
phobia) rules him; he ayoids touching money, door-latches, and other 
objects (delire du toucher’), or is forced to wash his hands frequently, we 
may almost say continuously, For example,a woman saw a person run 
over; soon afterwards she heard that the intestines protruded from an 
abdominal wound ; immediately the idea arose that the dirt was 
to her and to all objects, She was aware of the silliness of this idea, but 
for years was unable to free herself from it. Occasionally the idea of 
secking the life of another person, particularly the nearest relative, enters 
the patient's mind and annoys him. 

Another modification is that in which ideas and counter-ideas arise 
compulsorily and involuntarily. 

A young lady of sound mind reproached herself because she fancied 
that every one, and particularly her friends, must wish her harm, As 
soon, for instance, as she thought of this or that object (dress, pictures, 
ornaments, ete.), which she knew belonged to some one else, the thought 
arose, “you would like to have that;” to this came the thought, 
“therefore you wish evil to come to X."” She was then forced to con- 
struct sentences which to a certain extent served to protect her from 
these conceptions, as “T do not wish X any harm.” 

A physician who desired to marry was worried by the fear that he was 
impotent, but convineed himself of the opposite. One day the thought 
arose, “the genitals are atrophied.” Like lightning this thought shot 
throngh his brain. From that time he could not rid himself of the idea, 
although he knew there was no truth in it. He evolved counter-ideas, 
to obtund the primary one, as he expressed it, but these also then became 
compulsive ideas; after “the genitals are atrophied” there followed “the 
genitals are well developed.” And this idea persisted with undiminished 
intensity. 

The preceding description shows that compulsive ideas may become 
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eonverted into compulsive movements and acts, the execution of which 
serves to give some relief and quiet. The compulsive acts are 

not exeented when they compromise the subject or bring him into conflict 
with the authorities. Exceptions to this.rule are, however, frequent. 
Another form, on account of which I have been consulted several times 
during the last few years, is the compulsive desire to run after women, 
without any true sexual purpose or desire being combined with it. 
Even feelings of fear and palpitation of the heart may accompany it, 

‘The compulsive ideas may also inhibit normal volition. 

Diagnosis.—A confusion with maniacal conceptions must be eau- 
tioned against. Compulsive ideas are diametrically opposed to the 
psychic ego of an individual, he sees their strangeness, and is aware that 
they are abnormal, The ideas of the insane, on the contrary, have 
become their own properly. The patient not only thinks that. he is fol- 
lowed, but is convinced of it, It is rare for these hallucinations of the 
special senses to be combined with compulsive ideas. A person suffering 
from compulsive ideas is not mentally sick, and must not be regarded 
or treated as being insane. Such a sufferer is able to perform all kinds 
of mental labor aid learns to control himself so that the trouble is not 
noticed hy any except those to whom he reyeals it, In some cases the 
compulsive ideas force themselyes so much to the surface that they com- 
pletely control his thoughts, extinguish his whole psychic life, and impair 
his imputableness, It must also be acknowledged that compulsive ideas 
may also accompany a true psychosis. Middle-aged men and women are 
affected in equal frequency, It may also occur in younger individuals, 
and even in children. Indeed, the worst cases of this kind that I have 
seen have been in children, and it is in just such eases that a recognition 
of the disease may offer much difficulty. The affection is occasionally 
combined with general tic or appears in families in which other members 
are fected with this neurosis. 

The prognosis of compulsive ideas is grave. There are harmless 
forms in which the ideas appear only occasionally, and are not partieu- 
larly bothersome, for instance, the desire for urination ov defecation in a 
theatre. I also know cases in which the individual became satisfied 
with the idea, did not lose it entirely, bat learned to ignore it so much 
that his condition was very bearable. In others remissions and exacer- 


bations may occur without the trouble becoming very severe. TI have | 


often been told hy patients whom I examined for some other nervous 
disturbance that they had been sufferers from compulsive ideas for a 
long time. In one lady the phenomena followed a Carlsbad treatment ; 
she was free from them afterwards for ten years, and after a condition 
of exhaustion they came on anew. A twenty-six-year-old lady, who 
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Abasia is generally a symptom of hysteria, and should be regarded 
in the same light as aphonia and similar disorders. Tt seems often 
as if there were a loss of the memory pictures for the movements of 
walking. 

T have also observed cases which indicate that the disease may belong 
to the category of oceupation neuroses (which see), and be analogous to 
writer's cramp. For just as there the combined action of the muscles 
for a definite co-ordinated action is disturbed, though they functionate 
normally for every other action, here, also, the otherwise intact ability 
for movement is impaired in the execution of movements for walking 
and standing. The disturbance may be spastic in nature (baso-spasm), 
may be due to weakness (paralytic form), to tremor, or, finally, depend 
upon the fact that an abnormal innervation of the muscles in walking 
and standing evokes pain. 

Tn cases of the latter kind walking is not entirely abolished, but 
the inability comes on after a few steps have been taken, or only a 
troublesome restraint in walking seems to be present, Hysteric symp- 
toms may be absent, though two of my patients (as also those suffering 
from writer’s cramp) were nourasthenies, In one case oyer-exertion of 
the museles of the leg had preceded, in another, a painful disorder of 
the foot. 

Bruns speaks of a “stuttering of the legs.’ It is doubtful whether 
the eases, in which a feeling of anxicty ensuing upon attempts to walk 
is the cause of the inhibition (stasobasophobia after Debove, Mingaz- 
zini, and others), should be classed here. (See chapter on Agoraphobia.) 

Tt is natural that this condition occurs particularly in youthful in- 
dividuals and somewhat oftener in women than in men. Cerebellar 
ataxia is also a disorder of gait which fits in the definition given above, 
but it has such definite characteristics that its differentiation is easy. 

The prognosis is favorable, though this disorder may be very per- 
sistent. For the treatment, see the chapters on Hysteria and Neuras- 
thenia. Psychotherapy and methodical gymnastics are especially service- 
able. In children, simple suggestion suffices to produce a cure. 


AKINESIA ALGERA (MOEBIUS). 


Moebius has described, under the name of akinesia algera (a4y9p0s. 
painful), « disease which he regards as a restriction or loss of motion, on 
account of the pain produced by such movements, without there being any 
cause for the pains. It is notan independent disease, but merely a symp- 
tom or symptom-complex which arises in neurasthesia, hypochondria, hys- 
teria, and psychic degeneration. At first only certain and especially forced 
movements produce pain, After some time every movement becomes 
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painful. The pains last longer than the movements, extend to parts 
which have not been moved, till finally complete inability to moye is 
present, due to pain, not to paralysis, The patient then upon mere 
inspection may resemble a paralytic. 

The pains belong to the psychic algias, the pain hallucinations 
(Moebius, Erb), and are not, as Bechterew thinks, of a physical nature. 
Tn addition to this phenomenon, which is the most prominent, symp- 
toms of neurasthenia and hypochondriasia are found, The tendency 
towards the severe psychoses is also very apparent. In a ease of mine 
the attacks of pain were accompanied by marked acceleration of breath- 
ing and of the pulse. Passive movements also evoked pain. In an- 
other case the phenomena confined themselves to the right side of the 
body and were combined with hemianesthesia. Milder types have often 
been observed in the course of the traumatic neuroses. 

Tn an analogous manner other functions may suffer and be even com- 
pletely inhibited, so that they excite pain. There is, for instance, a per- 
sistent form of ocular disturbance (dysopsia algera) which is due to the 
fact that mere use of the eyes, but particularly their fixation, evokes eye- 
ache and headache. Tu several of my patients the sight of white objects 
(paper, linen, snow, ete.) produced this pain. Nervous persons have 
repeatedly characterized their chief trouble asa disagreeable sensation 
(cranial pressure, itching of the head, even dyspeptic symptoms) oceur- 
ring npon every attempt at reading. In a case observed by Erb the 
hearing especially awakened pain, so that the patient was incapable of 
conversing or was compelled to indulge in monologue. The pains also 
compelled him to assume a horizontal position for the past fourteen 
years. 

Tn one of my cases, every meal evoked these pains, so that in time 
complete inanition resulted; in the intervals the patient was perfectly 
well, the ingestion of food, however, always produced these pains aecom- 
panied by a pronounced acceleration of the heart, vasomotor disturbances, 
polyuria, ete. A disease of the stomach was, of course, not present. 

The cases described by Nefiel as “atremia” probably belong here. 
In this condition the patient remains in bed because standing, walking, 
sitting, ete,, are accompanied by most painful sensations,—fear, ete., and 
disturbances of the general constitution. 

The prognosis is bad in all these conditions. They generally occur in 
heavily tainted individuals in whom the apravria algera is the acme of 
many years of disease, Recovery is, however, not excluded: T suecess~ 
fully treated one case in which the use of the eyes caused pain, by pre- 
seribing blue glasses, the employment of the galvanic current, and the 
administration of arsenic, Tn Erb’s case also, as in the one deseribed by 
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# clouded consciousness, Complete unconsciousness may also usher in 
the attack. It is well known that true epilepsy may result from cranial 


injuries. Spasms and psychic attacks of an epileptic nature have, how- 


ever, been observed after railroad accidents which have not produced 
a cranial trauma (Westphal). Injuries may also, in a reflex manner, 
evoke a definite and characteristic kind of epileptic attack, the so-called 
refler epilepsy (compare the chapter on epilepsy). It is not justifiable to 
identify these with hysterie conditions of spasm, which likewise are a result 
of the injuries described above. 

The different forms of spasm also, which are not accompanied by a 
disturbance of consciousness, particularly the localized muscular spasms, 
play a prominent part in the symptomatology of the traumatic neuroses. 
Convulsive tie is also rather common. Phenomena similar to myoclonus 
(which ser) have also been noticed, 

Just as we have again found in the symptoms mentioned above the 
elements of emotional disease and of the neuroses, the rest of the symp- 
tomatology also reveals a series of phenomena which we have learned to 
know as the sign-posts of neurasthenia and hysteria. We inelude among 
the neurasthenie phenomena the insomnia, the general muscular weakness, 
and in the majority of cases a pronounced increase of the tendon-reflexes. 
This is in most cases a general increase, though it occasionally happens 
that it is confined to the side upon which the other symptoms appear, or 
upon which they are most marked. Here belong, also, the increased 
mechanical excitability of the muscles and nerves, and a number of phe= 
nomena which affect the heart and blood-vessels. We may find, for 
instance, increase in the frequency of the pulse, and more often an 
abnormal excitability of the cardiac nervous system, so that slight exer- 
tion and mental influences suffice to accelerate the pulse. 


‘The pulso may also be amall ; it is sometimes markedly largo and coft, similar to a 
fever pulse, and, according to F. Maller, the sphygmographic curve shows an absences 
of the elasticity elevation, pronounced and low diastolic elevation with steep and sharp 
apex (dicrotic pulse). 


Arrhythmia of the heart is more rare. A physical examination of the 
heart reveals nothing abnormal outside of an increased action, though an 
organic cardiac disturbance may develop from the nervous one (ventricular 


dilatation and hypertrophy), as I have particularly noticed in many cases ” 


of traumatic neuroses. In later stages, an arteriosclerosis is frequently 
observed. Saenger, however, calls attention to the fact that this trouble 
also occurs otherwise, even in young laborers, In a case of traumatic 
neurosis of long standing with especial unilateral vasomotor disturbances, 
T saw an arteriosclerosis develop early in life wpon the same side. 
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Vasomotor disordera are present in the majority of cases; cyanotic 
discoloration of the skin in circumscribed areas or in larger areas, slight 
flushing of the face, neck, or breast and neck, and particularly the phe- 
nomenon of urticaria factitia (dermography), Fig. 276, made from a 
photograph, shows a man with this phenomenon who had been accused 
of simulation, who is now insane, and in whom, in addition to other 
severe symptoms, this phenomenon was very pronouneed. The phenom- 
ena of Raynaud's disease have also been observed in several cases, 

Trophie Disturbanees.—Premature graying of the hair and its falling 
out have been noticed (Stepp, Ladame), I observed an alopecia which 
began upon the anesthetic side and gradually involved the hair of the 
entire body. Alopecia unguium has been described by Reid. 


Pra, 276, 





A case of traumatic neurosis from a fall froma considerable height. The urticaria factitia 
permits the patient's name written upon his back with o Dlant instrument to be distinetly 
visible, (Prot: a photograph by the author.) 


The motor weakness is often accompanied by a tremor, which cor- 
responds either to a simple nervous type or to the different forms of 
hysteric tremor, but may also deviate from these and be similar to that 
of Basedow’s disease, paralysis agitans, etc. It may exacerbate under the 
influence of excitement and self-observation, or recede if the attention is 
distracted. In several cases of Nonne and Fiirstner (referred to by me 
before) the chief phenomenon was a slow tremor, which increased during 
movements, was accompanied by muscular contractions, and impaired 
both the station and gait. fibrillary tremor is present in many causes, 
either general in character or confined to the muscles of the paretic side. 
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resemble that of a drunken person, being combined with a pronounced 
tremor which increases at every step. 

Speech is also often influenced. Mutism is frequently observed after 
the attack; stuttering, stammering, ¢tc., may also occur, Syllable- 
stumbling has only occasionally been observed, A paralysis of the 
vocal cords (adductor paresis) has been observed only in a fow cases, 
The pupils in general react normally to light; pupillary rigidity was ob- 
served by me in only a few cases. It is probable that an organic disease 
complicated these cases, though this symptom also corresponds to the type 
Earagias the neuroses. A difference in the width of the pupils is 

often observed, which, however, has a pathologic interest only when 
very pronouneed, and when refractive differences are not present. The 
pupil is generally dilated on the side on which the pains and sensory and 
motor disturbances are found. The pupillary difference may occasion- 
ally be found only during an examination in a dark room or in the 
shade. Nystagmus occurs rarely, though I have several times observed 
a tremor of the eyeballs which occurred during attempts at movements 
of them, and which was generally combined with blepharoclonus. In 
two cases in which the patients complained of headache and vertigo, I 
observed a transient exophthalmos occur in stooping. 

Tn the few cases of traumatic neuroses in which an atrophy of the 
optic nerves was found, this was a complication, the trauma having pro- 
duced functional and organic alterations at the same time. 

Digestive disorders occur in only a few cases,—anorexia, profuse 
diarrhea, vomiting. Nutrition may suffer a great deal, though it is not 
rare to find the patient even increasing in weight during the course of 
his ailment. 

Difficulty in evacuating the bladder, obstipation, and impotence are 
often complained of, though these disturbances can rarely be detected 
objectively. 

Polyuria, albuminuria, and glycosuria are rare symptonis, though 
traumatic diahetes may occur with or develop after a traumatic neurosis 
(Ebstein). In a few cases intercurrent attacks of fever took place, Ac- 
conling to recent investigations, the galvanic resistance of the skin of 
the head is lessened in those cases in which tinnitus aurium, vertigo, ete., 
occur (Mann). 


The differentiation between the general and focal traumatic neuroses ~ 


as recommended by Striimpell is to a certain extent justifiable, The 
first show symptoms of a general involyement of the nervous system ; in 
the latter local symptoms appear prominently in the part of the body 
affected by the trauma. Finally, it should be remembered that the 
trauma may cause simultaneously an organic nervous disease and a 














eV 





: THE NEUROSES, 745 


produce an increase worth mentioning when applied to the anesthetic 
parts. The negative result of these tests, the absence of 
symptom, ete,, should not without further data be regarded as a deter- 
mination of simulation. The methods advocated by Fuchs and others 
for the detection of simulation of tremor are not, in my estimation, prac- 
tieable. Many phenomena, which may be very troublesome, cannot be 
subjected to objective tests, as, for instance, the very common nervous 
tinnitus aurium. 

Difficulty is offered by those cases in which the subjective troubles 
of the patient do not correspond to the objective examination, In such 
cases the physician should not be afraid to pronounce his “ non liquet.” 
Another factor which may be yery disturbing is the fact that among the 
laboring classes nervousness (and, according to Saenger, arteriosclerosis) 
has become more and more common, so that objective signs of this nature 
may have existed before the accident, and yet may wrongly be considered 
to be symptoms of a traumatic neurosis by the most observant physician, 
This error is difficult to obviate, but is not so very important, as in typi- 
eal cases local relationships between the symptoms and the seat of the 
trauma are apparent. 

Tt is dangerous to direct an examination towards ferreting out simu- 
lation without there being adequate reasons for doing so. Only when 
the result of the examination is negative or is contradictory and sus- 
picious, is it advisable to direct your attention to simulation. In doubt- 
ful cases, however, it is recommendable to observe the patient in a hos- 
pital where the physician-in-charge is experienced in the determination 
of the neuroses and the psychoses. There sleep and the paroxysmal oc- 
curring phenomena (conditions of fever, spasms, and attacks of 
may also be controlled. We must, however, agree with Freand, who 
says that it is a most difficult and tiresome task to differentiate satisfac- 
torily a neurosis from simulation. 

Tt is just as difficult to decide upon the degree of disability which is 
present. Exaggeration is often found in these cases, which may be 
pathologic (the patient actually overvalues his trouble) or is artificially 
evoked, so that one from the start mistrasts the patient. 

Tf it is a purely local disturbance, only a decreased ability for work 
may be spoken of. But even where only a paralysis of an arm or leg 
is present, the general condition must be taken under consideration, as 
the signs of general nervousness may be present in addition to the local 
symptoms. If a condition is present which corresponds more or less 
completely to neurasthenia, a decision as to the ability for work would 
depend upon its severity, In cases of slight nervousness, work is gen- 
erally a curative factor; a person who is suffering from severe neuras- 
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Prognosis.—In mild cases complete recovery may occur, though 
those neuroses with marked local symptoms are often most difficult to 
eure, The position in life of the patient, litigation resulting from the 
injury, and too carly resumption of work are all unfavorable factors, 

The more the Pavaisis elected the less favorable is, in general, the 


prognosis. 

Tf the cardiac and vascular symptoms are very marked and dilata- 
tion and arteriosclerosis are present, complete recovery is rarely possible. 
‘The prognosis is clouded further by the fact that this neurosis is often 
transformed into a psychosis. This cireumstance has been observed by 
me in several cases,—for instance, in a case of mine which has been 
described by Goebel and which davidaped under my observation. The 
numerous cases of suicide which we find in recent literature upon the 
traumatic neuroses are probably referable to severe mental disturbance. 

Tu those cases also in which local symptoms only were originally 
present I have often witnessed a marked change for the worse, even to 
such a degree that one could speak of a complete “ nervous wreck.” 

Treatment.—The development of hypochondriae ideas should be 
prevented as soon and as much as possible, and the injured party should 
be assured that non-observation of his nervous troubles is the best 
measure for combating them, If one is convinced that an organic dis- 
ease is not present, that the symptoms have developed from abnormal 
selfobservation, it is advisable immediately to put the patient to work. 
Above all, it is necessary to give him time for recovery, and not to force 
him to a complete resumption of work at too early a period. This does 
not imply that he should rest until a complete return to health is secured, 
but his recovery can rather be hastened by prescribing physical exercise 
(gymnastics) carried on with care under medical attention, The proposal 
of Herzog, Striimpell, and others to test the ability for a partial capacity 
for work should be rememb-red, 

The use of forcible measures is never advisable, For example, the 
attempt to reduce a contracture by force always leads to a worse condi- 
tion, The same is true of the use of strong faradic-brush currents for 
the repression of tremor, spasms, ete, 

Th severe cases of general nervousness with depre-sion of spirits, 
irritability, ete., a change of scene, particularly a stay in the country, 
may be efficacious. A cold-water cure also produces a good result. The 
baths of Cudowa, Nauheim, and Oeynhausen are likewise recommended. 
T saw improvement follow the use of the galvanic current in many cases 
and recovery in several, Galvanization of the brain and, with an exist- 
ing stiffness of the back, the application of the current to the spine is 
recommendable. his treatment must extend over a long period of 
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darkens his room and excludes himself as much as possible from the out- 
side world, 

Movements of the head or eyes increase the pain. There is 
loss of appetite, and if vomiting occurs it may come on during or at the 
end of an attack ; diarrhea and polyuria may also occur towards the end 
of an attack. Ptyalism rarely oceurs during a paroxysm. Dacryor- 
rhea and hyperidrosis (Liveing) are also rare symptoms. 

Sleep generally brings on the crisis, the patient awakening with a 
clear head and feeling well. If the attacks are severe, coughing, strain- 
ing, sneezing, ete., may cause a momentary headache for some days after 
the attack has ceased. Slight attacks are sometimes aborted by work, 
the ingestion of food (Moebius), ete. 

The attacks occur at irregular intervals, every few. weeks or months, 
or two or three times a week. The attacks may come on, however, 
every three or four weeks, especially in women, in whom they bear a cer- 
tain relationship to the menstrual periods. 

Vasomotor and pupillary phenomena are inconstant symptoms of 
migraine, attention having been called to these symptoms by du Bois- 
Reymond, and are due to 
excitation of or paralytic 
conditions of the sympa- 
thetic. 

Tn one case the face 
blanches, the skin becomes 
cool, the bitemporal artery 
contracts and hardens, the 
pupils dilate, the salivary 
secretion increases; in an- 
other ease the face and 
conjunctiva flush, the ar- 
tery dilates and the pupils 
“Ay contract, and unilateral hy- 

Scotoma scintilians. (After Charcot.) peridriosis may oceasion— 

ally be found. These phe- 

nomena have given rise to the conception of two forms of hemicrania: 

hemicrania sympathicotonica, or angiospastica, and hemierania sympa= 

thicoparalytica. Typical cases, however, rarely occur. Symptoms of 

irritation and of paralysis may exist conjointly or pass into each other, 

and in many cases the pupils and facial color are not altered. The few 

observations of this kind are not at any rate sufficient to regard hemi- 
crania as being due to disease of the sympathetic. 

There is a class of cases, however, in which the migraine attacks are 
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accompanied by disorders of function of the cranial nerves, by anomaties 
of sensibility and of motility, and also by specch disturbances, 

‘The most common are the cases of ophthalmic migraine. The attack 
is ushered in by a flickering before the eyes, generally combined with 
some disturbance of vision. A bright spot appears at some place in the 
yisual field, and extends or is transformed into a bright irregular (zig- 
zag) figure which gradually fills the entire visual field with a glaring, 
flickering light, sometimes of many colors (Fig, 277), The disorder 
of sight which occurs at the same time is of the character of a scotoma 
{scotoma scintillans) or a partial or complete hemianopsia, more rarely 
an amaurosis, All these phenomena, which may vary in many ways, last 
but a short time (a few minutes to half an hour); then comes the head- 
ache. In a few cases the individual loses all power of speech during an 
attack, 

The aphasia is rarely, however, complete, and, as I observed in one 
ease, may be combined with agraphia. Word deafness has only been 
observed in a few cases. This disturbance lasts from a few minutes to 
half an hour, and the headache which succeeds it is always upon the left 
half of the head. Hemianopsia and aphasia may also occur simulta- 
neously. 


‘ 

T treated 2 man who suffered, as did three of his brothers and sisters, from child- 
hood, from ophthalmic migraine with aphasia. An hereditary taint was not present, 
but the father worked with potassium eyanide, 


Paresthesias in one arm or upon one-half or upon both sides of the 
body (forexample, npon the lips, tongue, ete.) may be accessory symp- 
toms of a migraine attack. An anesthesia corresponding to it cannot 
often be detected. A feeling of wealness in one arm or in one half of 
the body, which corresponds to a real paresis, may also constitute one of 
the focal symptoms of migraine. If it affects the limbs of the right 
side, the head-pain is localized upon the left half of the head, 

A case observed by me differed from all others which have been de- 
scribed. In it each attack of migraine was accompanied by typical cere- 
bellar symptoms. During an attack the station and gait were very 
uncertain, The patient reeled like a drunken person, was affected with 
pronounced vertigo, and had a sensation of his body or parts of it being 
double. The incodrdination commenced with the onset of each attack, ~ 
to disappear at its termination. This case could be described ax one of 
cerebellar hemierania, 

Hemicrania may also be combined with psychic disorders (Grie- 
singer, Krafft-Ebbing, Mingazzini). Tt is generally a transitory insan- 
ity, a condition of excitation, confusion, or stupor often combined with 








‘THE NEUROSES, 753. 


Tt is doubtful whether payehio disturbances may occur as equivalents: 
bs Ansar a ae the psychic disturbances which develop in 
patients suffering from migraine and apparently replace the paroxysms 
of pain seem to denote this. These include attacks of mania, acute 
mental confusion, and, in one of my cases, melancholia. 

In hysteric persons who were sufferers from migraine T have observed 
in several cases during the attack a hemianesthesia with disorders of 
the special senses upon the side corresponding to the seat of the head- 


There is a form of migraine which is characterized by the constancy 
of the head-pain. Tt might well be called a permanent hemicrania. 
Moebius speaks of a status hemikranicus. Its chief point of differentia- 
tion is that it occurs in persons who have suffered from typical attacks 
for a long time, or whose parents were troubled with troe migraine. 
The conversion of migraine attacks into this permanent form has been ob- 
served by me, particularly in neurasthenic or hysteric persons, 

Th contrast to these cases are the partial attacks which represent an 
abortive form of true migraine, a simple flickering before the eyes of 
short duration, or a temporary nausea, with slight intracranial pressure, 
ete., representing the entire attack. 

Pathology. —It should not be assumed that this disease has an 
anatomic disease as its basis. Many facts speak for a vasomotor origin 
for the migraine attacks ; not so much the vasomotor disturbances occa- 
sionally accompanying them, which may be the effect of the pain, as the 
cerebral symptoms described above, whose transitory uature indicates a 
nutritive disorder which can best be explained by referring it to a veseu~ 
lar spasm. These cerebral symptoms precede the attacks of pain, and 
therefore cannot be regarded as results of it. The cerebral membranes 
are probably the seat of the pains. 

‘The theory of a vascular spasm also sheds light upon the fact that 
in some cases the transient phenomena of a complicated migraine attack 
(hemianopsia, aphasia, etc.) may become chronie symptoms (Charcot). 
To one of these eases T found a thrombosis of the internal earotid (just 
before the giving off of the middle cerebral artery) which had produced 
the paralytic symptoms. 

Diagnosis.—In typical cases, the disease cannot be mistaken. A 
headache combined with vomiting caused by a cerebral tamor or by 
uremia may, it is true, be confused with migraine, but a careful exam- 
ination should prevent this error. Though the headache in cerebral 
tumor may also appear paroxysmally in the initial stages, other symp- 
toms will always be present upon which a diagnosis can be based. It 
must be remembered that retardation of the pulse occurs also at the 
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Tn many cases the patient is suffering from obstinate constipation, 
and regulation of the movements of the bowels may do much good ; ex- 
cellent results, for instance, have been achieved by the use of Carlsbad 
water or salts corresponding to it, or by the use of cold-water clysters. 
Treatment of chronic nasal diseases has also partly relieved and even cured 
the attacks in some of my cases, Tonsillotomy of a hypertrophic tonsil 
cured one of my cases. If anemia is present, it should be appropriately 
treated with iron. Change of climate, and especially a long sojourn in 
the mountains or by the sea, may be of much benefit. These therapeutic 
procedures are intended to improve the general condition. In thig sense 
hydrotherapeutic measures, general massage, gymnastics, galvanic, ha 
or atatie currents, general aesilantion, a or galvanic currents to the head, 
ete,, are general methods of treatment that should be used in every 
ease, though the results are not brilliant. 

Arsenic is the drug of most value. Tt has produced cures in some 
and betterment in many of my cases. Tn one case, in which the attacks 
were so severe that the patient threatened suicide, all remedies proved 
useless, until by the use of Levico (arsenical) water I procured a cure ; 
he had lost so much flesh from the severe attacks that in the first four 
months of the time that he was free from paroxysms he gained ten 
pounds in weight. Arsenous acid is probably the best form of arsenic to 
use. The waters of Levico, Roncegno, and Guber may also be pre- 
scribed. Tt is often advisable to prescribe iron at the same time. 

Charcot recommended the continued use of the bromides, in in 
doses, as does also Moebius, who uses sodium salicylate when the bro- 
mides cannot be borne. 

Gowers praises nitroglycerin in the angiospastic form in doses of from 
one-two-hundred-and-fiftieth to one-hundredth of a grain three times a 
day, prescribed in tablet form or in an alcoholic solution (one per cent.), 
The dose of this is one drop; one can add some hydrochloric acid or 
tincture of nux vomica to it. 

Most of the drugs used in migraine serve to combat single symptoma, 
It is true that a number of drugs are capable of shortening an attack, of 
lessening the intensity of the pain, or of completely annulling it, Every 
drug, however, bas not the same influence upon all individuals, and there 
is none whose efficacy is not lost in time. 

Sodium salicylate, two to three grams (thirty to forty-five grains) in 
water or in a cup of strong coffee, has a pain-stilling action. So have 
antipyrin,' from five to fifteen grains (0.6-1.0), phenacetin, ten to fifteen 





1 Phis drug is probably praised most by those suffering from hemicrunia; 1 have 
geen a poradoxic action from its use: it increased the pain and the number of attacks. 
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become red, the skin feels hot, and the pulse is full and rapid. It is 
evoked—and also the single attacks—by mental strain, emotional excite- 
ment, alcoholism, excessive smoking, onanism, and injuries to the head. 
Venous hyperemia of the brain is an important cause of habitual head- 
ache, especially the severe forms as seen in heart disease, pulmonary em- 
physema, ete, Forced continued coughing, even compression of the veins 
of the neck by a tight collar, may act in this way. 

Anemia, whether due to chlorosis or to loss of blood, is accompanied 
by headache. This is generally dull and heavy, rarely severe, and is 
found in front or on the side of the head, or over the whole head. 
Headache due to hyperemia is increased by stooping, coughing, sneezing, 
ete; the anemic form is generally relieved by assuming a recumbent 

The headache so often aceompanying arterioselerosis is probably also 
for the most part a product of eircudatory and nutritive disturbances, al- 
though it is possible that the rigid vessels irritate the meninges, thus 
causing headache. 

Tn not a few cases the cephalalgia is of toxic origin, as in acute aleo- 
holie poisoning, in nicotine, caffeine, morphine, chloroform, and ether in- 
toxications, and from the action of metallic poisons. 

Gastric disorders (indigestion, gastric catarrh, and obstipation) also 
produce headache, due probably to autointoxication. Reflex causes may 
also cause headache, as in the headaches due to menstrual disorders, 
worms, ete, 

Headaches due to fever, uremic, acetonemic, and diabetic headaches, 
ete,, are probably also due to autointowication, 

A severe headache may occur in all the infectious diseases (typhoid, ~ 
influenza, malaria). 

Rheumatism of the frontal and occipital muscles produces a boring 
pain, which is increased by pressure and movement of the skin of the 
head. 
Diseases of the cavities of the skull and the mucous membranes 
clothing them (nasal, frontal, pharyngeal, tympanic cavities) may also 
cause headache, Errors of refraction, especially hypermetropia and 
errors of accommodation, may also be causes. In some eases every per- 
sistent effort at fixing the eyes, or every time they are strained, results 
in cephalalgia. Sexual excesses, especially masturbation, may produce 
headache. 

In a majority of cases the headache occurs from neurasthenia, hyste- 
ria, and hemicrania. Even when it is apparently the only symptom, or 
all that the patient complains of, is this often the ease. The symptoms 
of a neurosis may remain latent fora long time, only one symptom ap- 
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Before the vertigo comes on, the roaring becomes severer, higher, 
and shriller. This is, however, not always the ease, Nystagmus and 
diplopia also occur occasionally. The attacks may repeat themselves 
daily, or at intervals of weeks or months; at a later period of the 
disease a chronic vertigo manifests itself, which only occasionally under- 
goes exacerbation (particularly in coughing, straining, ete.). The dis- 
turbance may be so great that the patient is aftaid to leave his bed. In 
the cases first described by Méni®re, the disease came on suddenly in 
persons whose ears were until then perfectly healthy. The designa- 
tion Méniére’s disease is, however, now applied to cases in which the 
phenomena occur in persons who were previously troubled with ear- 
disease, and where they come on slowly, Y. Frankl believes that in 
such cases we should speak of Ménitre's symptoms and not of Ménitre’s 
disease, Even though this symptom-complex may be found in middle- 
ear diseases (Gellé), and in a few cases even in diseases of the external 
ear, the clinical phenomena, as well as the post-mortem results (Méniére, 
Politzer, Gruber, Moos, and others), point to a labyrinthine seat for the 
disease. In the typical cases it appears to be due tu a hemorrhage in 
the labyrinth, It may oceur in otherwise healthy persons or be due 
to syphilis, gout, leukemia, and other general diseases. Injuries (e.g., 
fracture of the petrous bone) and inflammations may also canse it, 
whether primary or secondary. The labyrinthine inflammation may 
arise from the middle ear, may be of syphilitic or of an epidemic- 
meningitie origin. Gruber emphasizes the fact that it is particularly the 
exudation processes in the adnexa of the labyrinth (recessus Cotugni) 
which may lead to an inerease of the endolymph or in cases where there 
is a displacement of the outlet of the saceus to an impaction in the 
labyrinth, and thus produce the symptoms of Méni@re, A lesion of the 
cochlea produces deafness ; a lesion of the semicircular canals, probably, 
yertigo and incodrdination. The intimate relationship between the ves« 
tibular nerve and the nuclei of the ocular nerves probably explains the 
ocular symptoms (P. Bonnier). I have rather often observed Méniére’s 
disease in persons suffering from atheromatous arteries, and in one which 
came to a post-mortem, I found that the arteries passing to the ear were 
diseased. Cranial injuries may likewise evoke this disorder, 
Disorders allied and similar to Méniére's symptom-complex occur in 
‘hysteria and neurasthenia, and also as an aura of epileptic attacks 
(pseudo-Ménitre, according to Frankl). These are probably due to vaso- 
motor disturbances, as is also the toxie form of aural vertigo. Ménidre’s 
symptom-complex has also been observed in tabes. Tt has not yet been 
determined whether a primary acoustic disease may evoke this disease, 
though I think that it is probable. Some persons become dizzy from 
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In Ménidve’s disease, the aural disease must be treated, The vertigo 
may often be relieved by the use of the bromides or of belladonna, 
Better results, according to Chareot, may be expected from the adminis- 
tration of quinine. Tt must be given in daily doses of from twelve to 
fifteen grains for from two to three weeks, then discontinued for some 
time, to be renewed again later. At first it may make matters worse 
(the quinine, aceording to Charcot, is struggling with the disease) ; after- 
wards a steady betterment is noticed. I have seen it do good in such 
cases, though aurists are opposed to its administration, fearing that it 
may increase the deafness, Charcot also recommended puncture of the 
tympanum for its relief, as the vertigo disappears when the deafness 
comes on, This is, however, no pleasing inducement to the patient. 

T have seen bloodletting do good in several cases, particularly in pa- 
tients in whom the attack was accompanied hy symptoms of congestion, 
Sodium salicylate has been highly recommended. Hirt praises pilo- 
carpine injections (five to eight drops of a two per cent. solution every 
second day, continued for weeks), Gruber prescribes the tincture of 
arnica with the tincture of nux vomica. 

Treatment of the hypertrophy of the nasal mucous membrane may 
be heneficial. 

Tf the symptoms are of neurasthenic origin, the treatment should be 
similar to that of neurasthenia. To combat the symptoms one may try 
the bromides, phenacetin, hydrobromate of quinine, nitroglycerin, gal- 
yanization of the brain, faradization of the back of the neck or the soles 
of the feet. Static electricity may be used in a similar manner npon 
distant parts of the body, In some cases of mine of very persistent 
vertigo, hot foot-douches were found efficacious. The use of a seton may 
relieve after everything else has failed, The disease may, however, 
resist all treatment. 


GLOSSODYNIA (NEUROSIS OF THE TONGUE), 


This symptom—we cannot call it an independent disease—eonsists 
in paresthesias, particularly in « burning and prickling sensation, on the 
tongue, extending perhaps to the adjacent mucous membranes. Tt may 
occur paroxysmally or continuously, and may even disturb sleep. It 
has been observed particularly in women of advanced age, but is not 
very common, The teeth were almost always absent. A neuropathic 
predisposition was generally present. A gouty diathesis may also tend 
to cause it. Canerophobia—fear of cancer of the tongue—was often 
present. It could not be decided, however, which was cause and which 
effect, whether the hypochondriasis evoked the paresthesias, or vice versa. 
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aure are characterized by a sudden pallor, which may be limited to one 
side of the body, or flush, or the appearance of cireumseribed red spots. 
A. seeretory aura is rare, and consists generally in a profuse perspira~ 


Terror, shuddering, depression, gayety, rage, or recollections of some 
previous event in his life, ete., constitute the psychic aure. Or there may 
be a sort of memory hallucination, in which the patient thinks he bas 
lived the present once before. The psychic aurw may reach the intensity 
of a pre-epileptic insanity, resembling delirium. 

The Atteck.—Following upon the aura, or more often without any 
premonition, the patient suddenly falls unconscious, At the same time 
a tonic, tetanic rigidity of the muscles occurs, involving the respiratory 
muscles also, so that breathing stops. The sudden, foreible expulsion 
of the air with the simultaneous closing of the glottis produces a short 
shrill or muffled ery, which in many cases is the first signal of the 
attack. At times it is an inspiratory gurgling murmur, 

The face at first pales, soon becomes red, then bluish-red, appears 
bloated, disfigured ; the eyes are closed or open and fixed, and the pupils 
are dilated and do not react, The head is turned to one side or backward 
(sometimes the whole body turns); the eyeball is turned towards the 
same side or rolled upward, the arms are extended or flexed, while the 
thumbs are adducted and the fists clenched, The legs are generally 
rigid and extended; they may, however, be flexed. The head, trunk, 
and extremities are rarely all flexed together. The tongue is generally 
during this or in the next stage thrust between the tecth. Foam, saliva, 
and mucus drool from the mouth, The tonic rigidity may also entail a 
discharge of feces and of urine. The period of fonic spasm lasts from 
a few seconds to half a minute, During or immediately following it a 
tremor appears. Next comes the stadium of elonie twitehings: short 
impulses resulting in severe, generally symmetric movements, energetic 
twitchings of the muscles of the whole body. These increase in inten- 
sity, follow each other more rapidly, and may become so forcible as to 
produce injuries of the bones, joints, and tissues. Luxation of the 
humerus sometimes occurs. I saw a patient in whom every attack 
caused a bilateral luxation of the humerus. 

The clonic spasms of the museles of the jaw often cause the tongne 
to be bitten, The eyeballs also become affected by clonic movements. — 
With the onset of the clonic twitchings air is forced into the lungs, the 
eyanosis disappears, and the respiration becomes aecelerated and noisy, 
The pulse is, generally more frequent than normal. The whole body 
may become covered with perspiration. The bowels and bladder are 
often evacuated at this stage, and ejaculations of semen may occur 
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conjugate deviation, paralyses of ocular muscles, blindness, deafness, 
diarrhea, vomiting, polyuria, ete., have also been described as post- 
epileptic symptoms. 

The attack need not follow the aura. In those cases in which it 
commences in an extremity, especially the hand, and consists of local 
paresthesia, or twitchings, the attack may be aborted by rapidly tying a 
string or cord around the extremity above the place where the aura 
arises. More rarely mere rubbing or pulling of the muscles has the 
same effect. One of my patients, in whom the spasm started in the 
hand, was able to abort the attack by suddenly and forcibly over- 
extending the hand. Two of my patients claimed that by an extraordi- 
nary effort of the will they were occasionally able to prevent an attack. 
This, at the most, occurs rarely, and in the absence of any control obser- 
vations must be cautiously accepted. Roskam has lately made obserya~ 
tions, however, which confirm this, 

An atypical form of the epileptic attacks, in which the individual— 
as if driven by a hidden force—unconsciously runs some distance for- 
ward or perhaps backward before the real attack commences or without 
anything else occurring, is called procursive epilepsy or walking epi- 
lepsy (Bourneville, Ladame), It is said to occur mostly in degenerate 
individuals, particularly in morally perverse individuals, It may, how- 
ever, alternate with the typical attacks, and we are not justified in 
assuming @ special basis for this form. It forms a transition to those 
epileptic attacks in which the patient, driven by a secret desire for wan- 
dering, rons around for hours and days, or makes long journeys, yet 
conducts himself in a proper manner, although he is in an entirely 
altered mental condition, Afterwards the memory of these purposeless 
actions is absent or but fragmentary (Laségue, Le Grand du Saulle, 
Charcot). 

Tn a few cases, the twitchings not only began on but were confined 
to one side of the body. The attacks resembled the cortical epileptic 
ones, and only the course and accompanying symptoms enabled one to 
differentiate them from Jacksonian epilepsy. In some cases the tonic 
or the clonic stage is absent, or the attacks consist only in the loss of 
{apoplectic form of Trousseau). These form a transition 
to the eases of minor epilepsy, or 

Petit mal. The chief symptom, and often the only one, of these 
attacks is the loss of consciousness. This sets in suddenly, or more 
rarely is preceded by an aura. The unconsciousness occurs and generally 

i rs so suddenly—in from a few seconds to one-half a minute— 
that the individual does not fall, asa rule, and may resume his inter- 


rupted conyersation or occupation, as if nothing had happened. Many 
49 
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liar disturbance of the consciousness ; a dream-like, altered consciousness, 
in which apparently automatic, mechanical, and conscious acts seem to 
alternate with strange, purposeless ones (S 

Post-epileptic insanity is similar in many respects, as has been said 
before, to the psychic equivalents. Tt may occur under the picture of 
epileptic delirium, stupor with distraction, terror with horrible hallucina- 
tions, apathy, and dementia, and last a few hours to some weeks. 

and severe outbreaks of perspiration, not due to any known 
cause, also occur as equivalents of epileptic attacks, with or without un- 
consciousness. They are, however, rare. A sudden sleep (narcolepsy) 
may also occur, and which may be regarded a3 an equivalent. In some 
cases the epileptic attack consists of an automatic repetition of certain 
senseless words or of verbigeration, ctc. (Cheadle). This condition has 
been designated prattling epilepsy (epilepsie marmottante). : 

A general tremor combined with a clouding of the sensorium may 
likewise represent the attack. Certain forms of angina pectoris, spasm 
of the glottis, asthma, neuralgia, ete., have been looked upon as being 
abortive types of epilepsy, though it has by no means been proven, I 
am also not inclined to regard nocturnal enuresis as a frequent prodrome 
of epilepsy. 

Reflex epilepsy to a certain extent commands a special position, It 
is caused particularly by injuries of the peripheral parts of the extremi- 
ties (hand, foot), Reflex spasms are preceded by on aura which com- 
mences in the injured part of the body, and is felt as a paresthesia or 
twitching, It may remain in certain muscles or an extremity fora long 
time, The paresthesias and twitchings in succeeding attacks extend 
farther, until finally consciousness disappears, In these forms the 
attack is often followed by a paralysis of the éxtremity or of the side 
first involved in the spasm,—a paralysis which soon recedes, The scar 
is generally sensitive, and occasionally forms an epileplogenous zone,— 
i.e. stimulation (rubbing, striking against it, ete.) will evoke a spasm, 
while it is just in these cases that binding the limb will inhibit an attack. 
T was able to satisfy myself in several eases that it is a true epilepsy, 
particularly by the pupillary rigidity which occurred and the other eri- 
teria of epilepsy. Some of the attacks caused by cranial injuries are 
cases of reflex epilepsy. 

The general state of the epileptic is often normal, Degenerative — 
stigmata are, however, frequent. Cranial malformations, errors of re- 
fraction, and congenital developmental anomalies are often observable. 

The fntelligence may be intact. Cvsar, Napoleon, etc., have often 
been referred to 2s examples ; recent history, however, remains singularly 
free from them. 
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most positive differential point is the condition of the pupillary reflexes, 
which is only and always lost in epileptic attacks, The sudden onset 
of the attack without any psychic excitement, the epileptic scream, the 
character of the twitchings (always completely involuntary), ete., speulk 
for epilepsy. The are de cercle, the salaams, the speech, the yelling and 
frenzy during an attack, the painful postures, the spasms of crying and 
langhing indicate an hysteric attack. The tongue is almost never bitten 


in hysteric attacks, while biting of the lips or snapping at surrounding — 


persons is especially characteristic of them. I observed, however, one 
hysterie person bite her tongue in an attack. Hysteric persons also 
rarely hurt themselves much in falling, as do epileptics, Involuntary 
micturition, and especially defecation and pollutions during an attack, 
speak for epilepsy. Charcot claimed that involuntary micturition during 
an attack may also occur in hysteria. This author also called attention 
to the fact that hysteric attacks are especially common in the evening, 
epileptic ones in the night or early morning (three to six A.at.). Deep 
sleep after an attack indicates its epileptic nature. 

Tf the patient be seen between attacks, all these points must be in- 
quired into. If sears are found on the tongue, acquired during the 
attack, it indicates epilepsy. If the attacks are of long duration, the 
mental condition must be investigated. Intact intelligence, grimaces, 
and a sharp intellect speak for hysteria ; a stupid expression or dementia 
indicates epilepsy. These criteria should not be considered absolute. 


T remember walking through the convulsion ward of the Charité in company 
with the physician-in-charge, and attempting to diagnose the character of the attacks 
from the facies, and succeeding in all but a few, 


The length of the attacks also differs in these two diseases. An 
epileptic attack, excluding the sleep following the paroxysm, lasts only a 
few minates (one to ten). In attacks of from one-fourth to one-half 
hour hysteria or an organic cerebral disease is present, In doubtful 
cases, hypnosis or other suggestive influences may be tried to institute 
an attack. The success of such a manauyre speaks for hysteria, The 
following is also of importance: pressure upon a certain place, for in- 
stance, ovarian pressure, will in hysteric cases repress or influence the 
convulsions, 

Not only mixed forms of hysteria and epilepsy, but also interme- 
diary conditions exist, In the paychie forms of epilepsy the hallucina~ 
tory delirium and the conditions of distraction offer difficulties, being 
also found in hysteria, The degree to which the brain is befogged, the 
foree with which all acts are done, and the purposeless onset of the 
attacks characterize the hallucinatory delirium of epilepay, 
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It is more difficult than in adults to assign causes for and differen- 
tiate the spasms occurring in early childhood. The spasms of dentition 
should not, without further proof, be regarded as epileptic. I regard it 
just.as unjustifiable to look upon the so-called salaam spasms as a species 
of epilepsy as does Féré. 

Tn those rare cases in which an infantile cerebral palsy does not Ieave 
any motor disturbance, the accompanying epilepsy is characterized by 
the unilateral onset of the twitchings ; close examination will also reveal 
a tendency, though, perhaps, slight, to accessory (involuntary) move- 
ments and athetosis. 

In simulation of epileptic attacks, pupillary rigidity, pallor at the 
beginning of the attack, cyanosis, biting of the tongue, and the post-epi- 
leptic daze and mental distraction, ete., are absent. Miairet Jays stress 
upon the urinary examination ; the increased phosphates and ni 
elements, the decrease in toxicity resulting from the attack, and the 
“hypotoxicity” of the urine in the intervals (discussed lately so much in 
French literature) ave characteristic signs of epilepsy. Further investi- 
gations must, however, determine the value and significance of these 
moments. 

Course and Prognosis,—The frequency of the attacks is more vari- 
able than is their type, One patient will have daily seizures; another, 
one seizure in a year, As a rule, we find one or twoa month, In 
petit mal there may be twenty or more attacks in a day. 

If the major attacks follow each other, one after another, without the 
patient: becoming conscious, we speak of a status epilepticus, This is a 

8 condition, The temperature increases at each attack and may 
reach 41.5° C, (107° F.). In one case, ending in death, I found 42° C. 
(107.4° F.); while Bourneville found a post-mortem increase to 44° C. 
(111° F.). The pulseis small and frequent. The attack may last a few 
days and produce marked exhaustion or even death, 

Many epilepties have only major attacks; others, only minor ones, 
and some suffer from both. 

The attacks occur more often by day than by night. If they oceur 
more often or only at night, they may be unnoticed for a long time. In 
women they often occur at or about the menstrual time. During preg- 
naney they may disappear, though this is not a rule. Acute pyrexial 
diseases, also injuries, operations, or chronic suppuration, may inhibit the 
- A 

The individual attacks are generally ushered in without any known 
cause. The patient occasionally blames it on indigestion, overwork, 
coitus, etc. In hospital treatment it has often been observed that the 
attacks increase after each leave of absence. Psychic influences, as 
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terror, rage, ete., act in this way, and for this reason we are not justified 
in doubting the existence of epilepsy. In a child suffering from infantile 
spastic hemiplegia and epilepsy I was able to produce an epileptic attack 
by frightening it. The parents called my attention to this fact, and 
claimed to haye seen a second or counter-fright restrain the onset of an 
attack, 

The disease is not very dangerous to life, thongh not a small per- 
centage of epileptices die early. Life is threatened, particularly in the 
status epilepticus. Of those who arrive at this condition about one- 
half die. Others die as a result of wounds or injuries which they 
acquire in falling; for instance, 2 fall into a fire, Suffocation may also 
produce death, particularly in those who lie upon their face during an 
attack. Asphyxia or cardiac rupture occurring in an attack rarely leads 
to death. 

Complete wecovery, unfortunately, is a rare occurrence, though the 
number is greater than is generally supposed. I have often discovered 
that the relatives of an individual who consulted me on account of epi- 
lepsy or some other nervous disease were afflicted with spasms in their 
youth, which, according to their description, must have been epileptic, 
and who five and twenty years afterwards were, nevertheless, entirely free 
from attacks. Persons whom I have treated in their mature years for 
neurasthenia, hemicrania, and other diseases of the nervous system, have 
sometimes told me that in their childhood, until their fifth to eighth 
year, they had epileptic spasms. This fact seems to me important, be- 
cause in cases of epilepsy which come under our care we may only 
speak of recovery when our observation has lasted for at least the 
greater part of a decade. 

Cases accompanied by an acquired or inherited mental weakness have 
a bad prognosis. The longer the disease has lasted the less chance is 
there for recovery. 

The prognosis does not directly depend upon the severity of indi- 
vidual attacks, It appears to me that the prognosis in petit mal in 
regard to ultimate recovery is worse than in major attacks. Alcoholic 
epilepsy is more often cured than genuine epilepsy. Syphilitic forms 
are also occasionally amenable to treatment. Reflex epilepsy is also 
frequently cured, 

Those forms due to eranial injury offer chances for cure only when 
they are of a cortical or reflex type. 

Pathologic Anatomy and Pathogenesis.—Post-mortem examina~ 
tions, as a rule, are negative. At least no alterations are found whieh 
can be regarded as the cause of the disease. 

Thickenings of the eranial bones and of the meninges are such irreg= 
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ular conditions as to have no importance. The sclerosis of the cornw 
ammonia, which Meynert referred to, and the importance of which Som- 
mer and lately Bratz, who found a hypoplasia of the cornu ammonis, 
mention, may be a developmental anomaly, and merely a “stigma he- 
reditatis.”” 

Whether the abnormal narrowness of the cerebral arteries and of the 
aorta, which is described now and then, plays any part in the patho- 
genesis is questionable. 

Lately, histologic examinations of the cerebral cortex have produced 
remarkable results. After Bevan Lewis, Buchholz, and others found 
conditions which seemed to indicate a disappearance of nerve-cells of the 
cortex, Chaslin and others made more exact observations on the brains 
of epileptics. He found an hypertrophy of the glia fibres in the cortex, 
—that is, » form of sclerosis or gliosis, even noticeable macroscopically, 
Bleuer has confirmed this, and has proven particularly the occurrence 
of an hypertrophy of the external glia layer. It is a question still un- 
answered as to whether it is a cause of epilepsy or a result of the attacks, 
as Marinesco and others claim. 

Though pathologic anatomy has not given us anything definite as to 
the seat of the disease, the experimental observations of Fritsch and 
Hitzig, Unverricht, Francois and Frank, and Pitres, ete., have shown 
that epileptic attacks may be excited from the motor zone of the cortex, 
and that by the extirpation of certain cortical areas the convulsions in 
the corresponding muscular groups may be silenced; we know, further, 
that diseases of the motor zone, which are accessible to the pathologic 
anatomist, lead to the eame phenomena. ‘These facts have been the best 
refutal of the opinion formerly held by many, particularly by Kussmaul 
and Nothnagel, that the medulla oblongata and the pons were the seats 
of the disease, 

Although these convulsions differ in their unilateral onset from true 
epilepsy, this is due to the fact that the irritation, whether due to an 
artificial cause or to this disease, begins in the motor zone of one hemi- 
sphere. If we would assume as a cause of epilepsy a disease of the 
motor zones of both sides, this difference between the symptoms would 
be to a great extent explained. The psychic disturbances, which follow 
or replace the attack, and also the mental, weakness which frequently 
comes on during the disease, indicate particularly that the cerebral cortex 
is the seat of this disease. 

The fact that in diseases which produce a complete break of condue- 
tion in the motor tract of the inner capsule the paralyzed half of the body 
may be free from convulsions, also indicates its cortical origin, Lately, 
however, some authors (Binswanger and others) have favored the idea 
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a tooth, polyp operations, removal of foreign bodies from the ear, nose, 
etc., are, it is true, very few. 

Diseases of the sexual apparatus should also be attended to, although 
it is very doubtful that they ever produce epilepsy. Injuries should 

~ especially be sought after. If the aura arises from any definite part of 
the body, it is advisable to search for scars or other signs of a previous 
injury. If it can be proven that reflex epilepsy is present, extirpation 
of the cicatrix is indicated. This treatment is often enough unsuecess- 
ful ov ouly of temporary benefit (probably because the cortex has been 
chronically altered), but that should not make us hesitate to enter upon 
the rational way to a cure. 

If the disease can be referred to alcohol poisoning, the abstinence 
from alcohol must be enforced, preferably in an institution. A sympto- 
matic treatment is generally required in addition, If syphilis is sus- 
pected,—it may have been inherited as well as acquired,—an iodide and 
mercury treatment is indicated. It is desirable to combine the bromides 
with the iodide of potassium, 

In respect to the nutrition, all irritating food or drink must be for- 
bidden, Condiments, dressings, alcoholic drinks, and strong coffee and 
tea must be forbidden. Cases have been observed in which an epilepsy 
cured for a long time broke out anew after a drinking bout (Maison- 
nevve). In addition, only those entables must be taken which do not 
easily canse indigestion; the stomach must not be overloaded. The 
diet should be a mixed one. Meat should only be taken in moderate 
quantities. 

Tn noeturnal epilepsy the patient should take only a light supper, 
and that very early in the evening. 

Adequate exercise in the open air is desirable, though the patient 
must never be permitted to exhaust himself. Mental overstrain is even 
more inadvisable, If the patient has still the choosing of a vocation 
before him, one should be sought out which offers no danger to an epi- 
leptic. Work upon a new building, near or upon water, by an oven, 
ete., are not adapted to epilepties. If the attacks recur at only rare 
intervals, and if the intelligence is intact, the choice of a calling requiring 
principally mental work is not permissible. The more it requires an 
association with the outer world, the less adapted is it to an epileptic. 
Manual labor which does not place the patient in too much danger is a 
very good occupation, Farming is excellent, It is always advisable, 
however, to see that epileptics are under observation as much as possible, 
as harm may befall them otherwise, 

Tn those cases of epilepsy in which femporary insanity replaced or 
followed the attack, the patient should be placed in an institution, 








always advisable ; it often leaves behind a condition of 
irritability, combined with headache and vertigo, so that maz 
attack, Tuhalation of amyl nitrite (a few drops on a renee 
administration of chloral hydrate i in hypnotic doses, or the 

teaspoonful of salt may, in some cases, stop the attack. Tf the. 
breaks out, notwithstanding these remedies, our duty is to a 
patient is protected from injuring himself, that the clothes are’ 
around his neck to aid the flow of blood from the head, and that a , 
of cork or gum is placed between the teeth of those mo ae in danger 
of biting their tongues, 

Tt is not advisable to awaken a patient from his postage 
or sleep, as headache and psychic depression are bound to be | 
Tn status epilepticus prescribe chloral hydrate in doses of 
sixty grains, per clysma, Hypodermie injections of morphine a 
very efficacious. Wildermuth praises amylen hydrate in 
to eight grains, If these remedies do not act, bloodletting is it 

















even rational to give any drugs. In all other « 

Sedisatlies hes, eum, atieied, 5) Lh Se sovmaceh ae peated drug 
which will relieve the convulsions or at least lessen their number and 
dntensity, 





The bromide salts are the most serviceable of all the drags at our 
command. Authors differ exceedingly as to the manner of using them 
and the proper dosage. It is advisable to commence with small doses— 
forty-five to seventy-five grains a day in adults—and gradually increase 
the dosage until the amount required to repress the convulsions is ascer- 
tained. It may be necessary to increase the daily dose to one hundred 
and eighty or two hundred grains, Smaller doses must be administered 
to children, thongh from the fourth year fifteen to sixty grains a day 
may be given. 

to Féré, success is only secured when the bromides produce sleepiness, 
‘a desire to sleep, etc., and when the absent pharyngeal reflex betokens that they have 


taken effect (Séquin). He gives continued large doses and persists in their administra- 
tion, even though attacks have long ceased. 


Tt isthe rule to have the patient use the drug for a long time—a 
year or several years—and only to stop its use when a condition of ex- 
haustion combined with hebetude, gastric disorders, and an impaired car- 
diac action become noticeable, showing that the patient is suffering from 
bromism. Poisoning from the bromides rarely expresses itself by condi- 
tions of exaltation, Bromide acne rarely becomes so severe as to de- 
mand the cessation of the treatment. Only when the attacks have ceased 
for about a year should the drug be discontinued. It is also necessary 
to dilute well the bromide used. Some prefer the potassium, others the 
sodium, others the ammonium salt, and some a mixture of the three, A 
slightly alkaline water may also be used. The bromide may also be 
dissolved in a cold infusion of valerian root. It is not recommendable 
to administer the bromide in too many doses, two or three being plenty. 
If the attack occurs at a definite time of the day or night, it is advisable 
to give the entire dose from four to six hours before the usual time of 
the seizure, Some administer the drug in correspondingly large doses 
only every few days. 

Tn some cases it is possible to keep off the attacks entirely with the 
; in others, however (and these are the most frequent), they 
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Boras has been recently offered as a substitute for the bromides, It 
should be given in doses of from ten ‘to fifteen grains, and gradually in- 
ereased to one dram after meals, After long use it may produce an 
eczema and a conjunctivitis, which are to be treated with arsenic, as is 
the bromide acne, 

An epilepsy of supposedly malarial origin should be treated with 
quinine. 

The combination of an opium treatment with the bromides (Flechsig) 
has lately been recommended. Doses of opium (the extract) of from one 
to fifteen grains a day are given, beginning with the first and gradually 
increasing the dose to the latter quantity. After six weeks the opium 
is withdrawn, and large doses of the bromides (about two drams daily) 
are given. After two months the dose of the bromide is decreased to 
thirty grains daily. 

On the whole, the results of this treatment are very doubtful, and, 
in addition, it is not harmless, does not suit those of weakened constitu- 
tions, and demands careful watching, and is therefore probably only 

in « hospital. 

Tf epilepsy develops in those who are troubled with cephalic conges- 
tion, and in whom the signs of cerebral hyperemia are present in the 
intervals also, it is justifiable occasionally to undertake bloodletting. 

Operative treatment is demanded in almost all eases of reflex epilepsy 
and of traumatic epilepsy. The observation that every injury is able to 
keep back the convulsions for a certain length of time has led to the 
artificial production and maintenance of suppuration. I saw Westphal 
in the last years of his life still apply a seton to the nuchal region in 
some eases of epilepsy. This method of treatment is now only recom- 
mended by a few physicians. Féré applies the cautery to the head. Tn 
those cases where an aura arising from a definite part of the body ushers 
in the attack of true or of partial epilepsy, the attempt may be made to 
abort the seizure by a blister continuously applied to the limb above this 
place, Bravais, Hirt, and Buzzard have had good results from this 
method, 

Reflex epilepsy demands the excision of cicatrices, their release from 
bones, the freeing of a nerve from acallus, the removal of foreign bodies, 
of a growth, ete. If these measures are unsuccessful, the nerves in 
question may be stretched. This in one of my cases, in which a cicatrix 
was not found upon the extremity from which the aura started, led to 
recovery. Unfortunately, in only a small percentage of cases can a 
permanent result be counted upon, ‘The operative treatment should be 
supported by other measures (bromides, ete.). 

Epilepsy due to cranial injuries often demands surgical interference, 
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ECLAMPSIA. 
I, INFANTILE ECLAMPSIA. 

General convulsions are frequently observed in early childhood. 
Although generally corresponding to the type of epileptic attacks, they 
occur under conditions, and present differences in course and prognosis, 
which make it necessary to separate them from epilepsy. In this sense it 
is justifiable to group these general convulsions of early childhood under 
the designation infantile eclampsia in order to study them more closely. 

Conditions to which adults do not react with spasms ean produce in 
children general convulsions with or without unconsciousness. This is 
referred to art increase of the general reflex excitability. Tt seems to me, 
however, that an incomplete development of the inhibitory centres is the 
factor which renders possible the onset of spasms from the most varied 
causes. A certain analogy exists, then, between a child’s brain and that 
of an hysteric patient. 

It is not uncommon for the acute infectious diseases to be ushered in 
by convulsions in children, Gastric and intestinal diseases are often (ac~ 
cording to Morselli, generally) the causes of infantile eclampsia. Gastro- 
intestinal catarrh, intestinal worms, even simple gastric disturbances 
{overloading of the stomach), profuse diarrhea, dentition, ete., may all 
cause eclampsia in children, Rhachitis, inguinal hernia, fright, and 
injuries have also been given as etiologic factors. The canses are, there~ 
fore, tonic, reflex, and psychic moments. In many cases a cause can- 
not be discovered. In what way rhachitis leads to eclampsia is not 
known. The general nutritional disturbance, the effect of chemical 
bodies, the softness of the cranial bones—all these factors may be in play. 

The attacks are very similar to epileptic ones, but have a tendency 
to occur in series. General tonus alternating repeatedly during an 
attack with clonic twitchings also occurs. Mild conyulsions of short 
duration, accompanied by sereaming and intact consciousness, are also 
observed. Unrest, irritability, and partial spasms may be premonitory 
symptoms. Attempts to classify the different types of eclampsia are 
futile. In some eases the convulsions cease when the cause is relieved, 
the disease is confined to a few seizures, or they last for days or weeks 
and then disappear forever, In others they extend over a period of 
months or a year or longer before they. pass away altogether. If the 
individuals are observed further, we find that many are affected with 
epilpesy ov hysteria‘ in later life, 

} Tho observation given by mo in the first edition of this work, that eclampeia is 


often the first sign and prodrome of hysteria, has recently been confirmed by many, as, 
for instance, by Bruns and Fiirstnor. 
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involvement, and it is generally a bilateral affection in such cases. The 
ay gomaticus may also be affected by itself; also the levator ale nasi et 
labii superioris, more rarely the orbicularis oris and the muscles of the 
chin, A spasm involying only the chin muscles (geniospasm) has been 
deseribed by Massaro a3 an hereditary disease, I have only occasionally 
a convulsive tic confined to the nasal museles, and in but few cases 
one limited to the frontal muscle, In a ease of Stembo, in which the 
occipitofrontalis muscle was involved by itself, hysteria was found pres- 
ent, It is exceptional for the spasm to confine itself to the external 
auricular muscles (Romberg). Bernhardt observed twitehings in the 
occipital musele and in the retrahens auricule. The diffuse spasm 
extends to the platysma, and often to the auricular musculature. 

The spasm is generally a clonic one, though clonic twitchings may 
be combined with tonie contractions and alternate with them. Tn tonie 
contractions the palpebral fissure narrows even to closure of the lids, the 
forehead is corrugated, and the nose and mouth are drawn toward the 
side of the spasm. The face presents numerous folds. 

The clonie twitchings are often so slight as to be detected only on 
close examination; at other times so pronounced as to cause lively 
grimaces. They are short, lightning-like twitchings, which rapidly 
repeat themselves or only run over the muscle once. P gener= 
ally occur in which the contractions follow each other rapidly, while a 
complete cessation, or, at the most, a oe weak twitchings occur in the 
intervals between the seizures. 

They are decreased by mental and physical rest and are increased 
by emotional outbursts, exerlion, especially in chewing or speaking, and 
by the stimulation of cold air, They may also be evoked by gently 
tapping the check, or by suddenly inspecting the eye, or by rapidly 
running the fingers over the facial skin, Some patients are able to 
inhibit the spasm volitionally. 

Tn some cases, especially in blepharospasm, pressure-points are found 
in the trigeminal region (v. Graefe), at the exit of the supraorbital 
nerve, ete, slight pressure upon which inhibits the spasms, It is often, 
however, merely a suggestive influence. Such pressure-points at distant 
places—for example, upon the vertebre—are rarely found, The spasm of 
the lid is generally a tonic one (blepharospasm), though a clonie form 
(blepharoclonus, nictitatio) is not infrequent, ‘The first may be so per- 
aistent as to keep the eyes closed for weeks and months, The observa- 
tion of Graefe, that in children a temporary blindness accompanies a 
Wlepharospasm which has been present for any length of time, is very 
interesting. Its nature is still undecided, notwithstanding numerous 
investigations (Silex and others). 
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reflex action, These include lesions in the trigeminal area, diseases of 
the ocular and nasal mucous membranes, carious teeth, diseases of the 
maxillary bones, ete, I saw a spasm which involyed the facial and, to 
a lesser degree, the masscters disappear immediately after the extraction 
of a carious tooth, In one case the facial spasm, which had existed for 
a year, was said to have been eradicated by removal of a growth of the 
inferior turbinated bone. Although we have but little reliable data 
concerning the connection between diseases of the internal organs and 
facial spasm, it is desirable to investigate such disorders also, 

larly bringing the genital organs into the field of examination. Hirt, 
for instance, saw a blepharospasm recede after treatment of a uterine 
flexion. 

Generally, however, all of these attempts are futile. It is then ad- 
visable to pay attention to the general condition and to combat the 
neuropathic disposition by appropriate measures (hydrotherapy, climatic 
and diet “cures,” etc.). Psychic outbursts should be avoided as much as 
possible by the patient, perhaps by changing his environment, 

Direet Treatment.—Drugs do but little good, althongh the adminis- 
tration of arsenic and the bromides may be beneficial. Quinine, atro- 
pine, cannabis indica, tincture of gelsemium, etc., are almost always 
inefficacious. The use of morphine is rarely advisable, 

Diaphoretic measures are suitable in recent cases; revulsives in the 
form of a cantharides plaster behind the ear may be used. Electrother- 
apy is of decided benefit, especially the galvanic eurrent. Many methods 
of treatment are recommendable: anode of about ten centimetres square 
upon the nerve trunk, cathode upon the back of the neck or any in- 
different place, weak currents of from two to three amperes, slowly 
turning on and off; anode upon the occiput, cathode upon a distant 
point; both electrodes upon the mastoid processes ; anode upon the differ- 
ent branches of the pes anserini major, ete. If pressure-poiats are pres- 
ent, it is advisable to apply the anode to them in order to diminish their 
excitability, Even the application of the anode to the opposite parictal 
bone—i.c., over the cortical centre for the facial—has been recommended. 
The use of a rapid vibratory faradic current has also been advised ; like- 
wise the static breeze. 

Tn stubborn cases operative measures have been undertaken. When 
the supraorbital was sensitive to touch, and pressure upon this nerve in- 
hibited the spasm, it was resected. A lasting good result was obtained 
in several cases. Simply cutting the nerve does not seem to be of any 
benefit. Tn other cases, the facial nerve itself was stretched. The result 
was a paralysis in place of the spasm, and with its disappearance, gener- 
ally after several months, the spasm again came on (Bernhardt). In 
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cially the psychoses, also indicate this. Theso-called stigmata of degen- 
eration are particularly frequent in these individuals. 

Rheumatism of the museles of the neck, rheumatie lorticollie,—ie., a 
wry-neck produced by a rheumatie or myositie affection of the sterno- 
cleidomastoid,—also produces a stiff neck, but is not similar to these 
spasms in the narrow sense of the word. Congenital wry-neek will not 
be disenssed here. 

Tn only a few cases could a trauma be adduced as a cause. Reflex 
causes are also rarely found, for the muscular contraction occurring in 
diseases of the cervical vertebrae (especially caries) is an accidental con- 
dition, and has nothing in common with the cervical muscular spasms 
sensu atrictiori, The same is true of those rare cases in which an ocular 
muscular paralysis causes a secondary rotation of the head and then a 
chronic torticollis (Nieden). 

The torticollis occurring in ear disease, generally due to the extension 
of an inflammatory or suppurative process, rarely to reflex muscular 
contractions, is not an independent disease, 

Organic cerebral diseases may produce spasms of the cervical mus- 
cles, though this symptom occurs rarely in them ; I observed it once in 
a case of cerebellar tumor which pressed upon the medulla oblongata and 
neryes arising there, and several times with cysticereus cerebri. 

It appears that éntowications may also play a part in the etiology. T 
have observed it result from alcoholism and chronic metal intoxication. | 
In one intermittent case malaria was the cause, and the administration 
of quinine brought recovery. In one of my cases, the spasm followed 
influenza, It has also been observed after typhoid and pneumonia, 
Exposure to cold, traumata, and oyer-exertion have been frequently 
given as causes, 

Some cases do not reveal any cause. “Bad habits’ have been 
blamed, though it seems to me that such habits, or at least the transition 
to a chronic disease, could only occur in neuropathic individuals. 

Symptoms.—We find a tonic, a clonic, and a mixed type of these 
spasms. Clonie spasms are the most frequently noticed, with a tonic 
muscular contraction occurring occasionally. A persistent tonie spasm 
of the sternocleidomastoid, causing contracture and wry-neck, is rarely 
2 primary spasm, but is more often due to rheumatism, or is a result of 
disease of the cervical vertebre and the surrounding parts, or to a trau- 
matic myositis with fibrous atrophy, or is due to a congenital shortening 
of the muscle. 

The symptoms are dependent upon the docalization, the form, and 
the intensity of the spasms, If only one sternocleidomastoid is affected, 
the face is turned towards the other side, the ear approaching the clavicle, 
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The contractions are increased by emotional excitement, introspev- 

tion, and by efforts to overcome the spasm ; and are decreased by physi- 

cal and mental rest as well as by distracting the patient’s attention. 

Brissand, who lays stress upon the psychogenic origin of the disease, — 

he speaks of mental forticollis,—calls attention to the fact that some 
patients may stop the spasm by merely laying the finger on the chin. 


Fro. 278. 





Speem of the right traperius, especially of its midille portion. 


The spasm in some cases is chronic, although remissions and exacer- 
bations occur; in others it occurs in attacks, between which complete 
rest reigns. Ten to thirty contractions may take place in a minute. 
Sleep does not always cause a cessation of the spasm. 


Grissott hus lately described a complicated spasin under the nate of "fie de colper= 
teur,”' or “spasme polygonal,’ in which the head is inclined towards the left shoulder 
and turned towards the left, the left arma nesting on the body, the right drawn back- 
wand, Ho refers the tic to the occupation of porter, from the automatic moyement in 
carrying burden upon the left shoulder. The designation ‘spasme polygonal!” is 
founded upon such an artificial basis that it need not be discussed. 


Pain is generally not present, but a drawing pain in the nucha may 
precede the contractions or accompany them. Paralytie phenomena are 
not present, nor are any defects of sensation or of the special senses. 

That psychic disorders are often combined with these spasms has 
been commented upon before. Romberg cited a case of Brodie in which a 
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and epilepsy, idiocy, and severe lethal cerebral diseases has been observed 
(Hochhalt, Bohr), though it is doubtful whether in these cases it was 
an spasmus nutans. In those eases where hysteric phenomena 
appear in addition to the spasms the outlook for complete recovery is 
good. T have lately seen some severe cases of accessorius spasm recover 
after persisting for years, and under’ such different forms of therapy 
that T could not help thinking of a psychic factor. The condition may 
become so grave as to lead to attempts at suicide. 

Treatment.—If the cause can be found, treatment should be directed 
against it. In this manner dietetic procedures, iron, hydrotherapeutic 
measures, etc., may be of advantage. The patient should especially be 

from excitement, should avoid seeing strangers as much as pos- 
sible, and should select a quiet place to live. If alcoholism or some 
other intoxication is the cause, the patient should be removed from the 
influence of these poisons. An occupation which does not demand too 
much exertion is permissible. 

The bromides—morphine and opium more so—relieve the spasms, 
though these drugs, especially subcutaneous injections, should only be 
given as a last resort, Curare is said to have been successfully used in 
some cases. Tincture of gelsemium, valerianate of zine, and extract of 
conium are praised by some, Romberg recommends oxide of zinc for the 
nodding spasms. Supporting apparatus may do good, the purpose of 
which is to press against the head in a direction opposite to that of the 
spasm, Tight bandages should never be used. 

Electricity has produced good results in some cases, If pressure- 
points can be found,—they are rare in this disease,—the anode should be 
applied to them ; otherwise the accessorius nerve should be brought under 
the influence of the anode, while the cathode is placed upon the muscle, 
Faradization is also of benefit. French authors recommend faradiza~ 
tion of the sternocleidomastoid of the opposite side, which is generally 
atrophic. Vigoroux and Charcot have reported good results from it, 

Definite observations do not exist as to the benefits of massage and 
gymnastics. Counter-irritants haye done good in not a few cases, fly- 
blisters, the seton, and the cautery having been used. 

The results of operative procedure are doubtful. Section of the 
tendons of the muscles attacked by the spasm does not do any good. 
Section, stretching, and even resection of the accessorius (neurectomy) pro- 
duce only rarely any lasting good results. The latter operation is’ the 
best of the three. Petit and others reported recoveries after these opera~ 
tions, though the time of observation was too short. Francis observed 
after section of the accessorius, first, recovery, then a relapse with mental 
disturbances, and, finally, recovery. _ 
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that it resulted from psychic degeneration. The attempt to make this 
neurosis a modification of chronic chorea (Moebius, Bottiger) has not 
secured many adherents, 

The non-hysteric cases of myoclonus form an independent disease ; 
the cases of Unverricht, a particular type. It must be acknowledged 
that the hysterie character cannot always be easily recognized, 

Henoch’s chorea electrica is probably identical with myoclonus. 

The prognosis in pure cases isa grave one, Friedreich believed 
he had seen cases recover; relapses, however, occurred, and the disease 
continued. Tiu.b96 gone iillianl cregultn-qrexé wecused layeliericltsy uk 
it was probably an hysteric case. Careful examination of all the ner- 
vous structures, which Schultze was able to undertake in one case, gave 
negative results. 

Friedreich believed that the basis of this neurosis was a condition of 
excitation in the ganglia of the anterior horns of the spinal cord. 
Unverricht’s views coincide. Wagner observed similar spasms in ani- 
mals after extirpation of the thyroid gland. 

Treatment.—Thyroidin is said to have cured one case; T found it 
of no benefit. Chloral hydrate and the bromides have a calming in- 
fluence and produce a temporary betterment. Arsenic has done good in 
several cases. Galvanic currents may be tried. 


THE OCCUPATION NEUROSES. (OCCUPATION SPASMS; FATIGUE NEU- 
ROSES ; CO-ORDINATED OCCUPATION NEUROSES.) ’ 

We understand by an occupation neurosis a disturbance of innervation 
of the musculature, acquired by exercise, and occurring only in definite, 
complicated motions, while the muscles obey every other action of the 
will. The most common form, which we will take as a type of all, is 

Warrers’ Cramp (Grapsospasm, Mocigraputa).—This denotes a 
disturbance of innervation of the muscles used in writing, in consequence 
of which writing is made difficult or impossible, and the handwriting 
distorted and indistinct, while the hand may be used for every other pur- 
pose. The exciting cause is over-exertion of the muscles by writing. 
The disease, therefore, occurs eapecially in these whose occupation de- 
mands a great deal of writing. They are, however, rarely individuals 
with an intact nervous system, but most of them are of a neuropathic 
predisposition. Almost all of my patients were neurasthenic ; some were 
troubled with hemicrania, others with neuralgia; one had epilepsy, 
another stuttered, ete. Combinations of writers’ cramp with eonculsive 
tic, agoraphobia, tabes, ete., occur. The fact that several members of a 
family may be affected also serves to show its neuropathic origin. 

Its onset is favored by the use of sharp, hard, steel pens and improper 








‘The course of the disease is generally chronic. If the other hand 
be used to write with, it also will become affected after some time. 

The prognosis is not very favorable. Only in a minority of cases 
did recovery take place; and in those apparently cured, relapses often 
occurred. The longer the affection has been present the less chance is 
there for recovery, The neuralgie form has a better prognosis, 


Diagnosis.—Guard against diaghosing every disorder of writing as 


writers’ cramp. Multiple sclerosis, tabes (when it commences in the upper 
extremities), a slowly developing left hemiplegia, paralysis agitans, ete., 
may produce disorders of motility, sensibility, and co-ordination, which 
at first are only recognized in the execution of complicated movements, 
as in writing. A careful physician will, however, easily detect that these 
symptoms appear also in the examination of motion, sensation, and co- 
ordination. 

A certain difficulty is experienced in the diagnosis of cases in which 
a hysterie or neurasthenic tremor produces inability to write. That other 
phenomena of hysteria and neurasthenia are present does not speak 
against the oceurrence of writers’ cramp, as they are not rarely found 
together. Tf it is due to nervous tremor, the prognosis is much better 
than if it were an independent disorder. The nervous tremor is noticed 
in other movements, and the eramp in cases of this nature may be les- 
sened by distracting the attention or by the influence of suggestion, 

‘These signs are, however, not always present, nor are they always 
reliable. In severe, old cases of writers’ cramp, the disorder is notice- 
able in other fine manipulations of the hand also; for example, in thread- 
ing a needle, sewing, violin playing, ete. 

Anatomic alterations have not been found and probably will not 
be in future cases, It is without doubt a purely functional disorder, an 
ethaustion neurosis, which has its seat in the centres for co-ordination, in 
the central apparatus which governs the associative acts of the muscles 
which are necessary in writing. The centrifugal and sensory excitation 
which accompany writing, and which are not perceived normally, now 
become apparent, and evoke a disinclination for writing, and the more 
the attention is directed towards these occurrences, the more severe does 
the spasm become. 

Treatment.—The patient must absolutely abstain from sarin Jor a 
long time. Tt should be ascertained whether the manner of writing is 
faulty, and if this is the case a modification of the method of writing 
should be recommended. If the children in school were from the first 
taught the proper way to write, the teacher would aid much in preyent- 
ing writers’ cramp. 

Thick or cork pen-hulders should be tsed, lead-pencils and a goose- 
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quills are preferable to steel pens, and the writing should be done in 
large letters in round script. Pen-holders with a sort of ring have been 
recommended. Nussbaum’s bracelet aids a great deal with some. Zab- 
ludowski’s pen-holders have also been praised. Each individual case 


Fia. 279. 


Man eae! fer 
yen Ate bayer 


Mla anim oad en TLE, a, 


Handwriting of a patient with writers’ cramp, without and with the use of Nussbaum’s bracelet. 
(After v, Limbeck.) 


must be studied by itself and mechanical appliances altered or impro- 
vised to suit it. If local alterations, as swelling of the tendon-sheaths, 
are present, the treatment must naturally be directed against them. 
Drugs are of little benefit, though sedatives and nervines, and lately an 
opium-bromide cure, have been recommended (Dornbliith). 

Hydropathic treatment may do much good, also a change of climate. 
This is particularly true of neurasthenic cases. 

An electric treatment is of uncertain benefit. The galvanic current 
may be used, sent through the cervical cord or used by placing the cathode 
in the nuchal region and the anode in the neighborhood of the brachial 
plexus and the individual nerves of the arm. M. Meyer recommended 
a stabile anode treatment of possible pressure-points upon the vertebral 
column, 

The best results have been obtained by massage and gymnastic exer- 
cises. In one of my cases the Swedish exercises were particularly of 
benefit. These consist in movements of resistance in the muscles of the 
hand and fingers. In many cases suggestion is a factor in the treat- 
ment. If all treatment is futile, a typewriter should be recommended 
for future work. 


Orer OccuPation NevRoses.—These are almost as numerous and varied as are 
the kinds of occupations. We have piano-players', violinists’, flutists', celloists’, 
seamstresses', telegraphers’, tailors’, cobblers’, cigar-rollers’, watchmakers’, milkers’, 
Dlacksmiths’, and dancers’ cramps, and many others. 
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A spasm of the ocular muscles occurring during military drills in fixing the eyes 
in attention has been described by Tranjen. 

The ‘nystagmus of the mountaineers’? might also be included here. I found this 
disorder in a violinist who was forced to read notes from a high stand with bad light. 

These occupation neuroses must not bé confused with the occupation palsies (pro- 
fessional pureses (page 841). 

These pareses are due to excessive use of certain muscles, and are generally caused 
by a neuritis, Close examination should prevent any error, therefore, as the paralysis 
is persistent, of a degenerative character, and is often combined with sensory disturb- 
ances. Combinations of the occupation neuroses with a neuritis may, however, occur. 

The treatment is similar in detail to that given under ‘ Writers’ Cramp.” 


TETANY (TETANILLA, IDIOPATHIC MUSCULAR SPASMS; ARTHROGRY- 
POSIS, ETC.), 


This disease, first described by Steinheim and Dance, consists in 
intermittent, bilateral, tonic, mostly painful, spasms, occurring especially 
in definite muscular groups of the upper extremities, without, as a rule, 
any di-turbance of consciousness accompanying them. 

Appearing in some countries, as Sweden, and in certain districts, 
only rarely, in other places (e.g., Vienna), it occurs in epidemics in 
certain months (March and April). Young men of the ages of sixteen 
to twenty-five years are particularly attacked, and these are mostly from 
the lower classes. It is also not rare in childhood ; women are almost 
always affected during the time of pregnancy or lactation ; even old age 
is not exempt, though it is rare after full maturity. 

A number of facts indicate that it has a toxico-infeetious origin: (1) 
its epidemic, endemie, and even familial occurrence ; (2) its development 
after an infectioux disease ; (3) the part which some poisons play in the 
etiology (ergotin, alcohol, chloroform) ; I saw it occur after an injection 
of spermine, with symptoms of collapse, and in another case soon after 
the cating of crabs; the nephritic tetany perhaps also belongs here ; (4) 
the relationship existing between tetany and gustro-intestinal disorders, 
to be discussed later ; (5) the toxic products found in the stomach (Bou- 
veret and Devic), and especially those found in the urine of tetany cases 
(Ewald and Albu). 

Other facts do not, without further explanation, tend to indicate that 
a virus is in play, or appear to show that the spasms may occur from 
other causes. To these belongs above all others the fact that certain 
occupations seem to produce a noticeable predisposition. In three hun- 
dred and fourteen male patients (Frankl-Hochwart) one hundred and 
forty-one were shoemakers and forty-one tailors, while other occupations 
presented only single cases. The prevalence of tetany among shoemakers 
had been noticed previously, and had given rise to the idea that tetany 
was an occupation neurosis, a cobblers’ cramp. It is my belief that the 























occupation is only an indirect cause, that the individual, through it, is 
brought in touch with an unknown poison, which in some way clings to 
the leather which he uses. Another observation which may be brought 
into harmony with the toxic theory is that fotal extirpation of the thyroid 
gland often produces tetany (N. Weiss and Billroth), while partial extir- 
pation seldom has this influence. It is probable—yes, certain—that by 
the extirpation of the thyroid gland materials tend to accumulate in the 
organism which may be regarded as producing this disease, and the fact 
that the gland secretes a fluid which is antitoxic to certain toxic products 
of metabolism is confirmatory. Lately, the view that tetany is due to 
increased funetion of the thyroid gland, which may be excited by other 
causes, has been gaining in favor. 

Healthy children rarely become sick with tetany ; on the contrary, it 
is relatively frequent in those who suffer with gastro-intestinal disorders, 
especially diarrhea, also in rhaehitie children (Ganghofner), Kassowitz 
goes too far in ascribing all cases to this factor. Tetany in children may 
ocour in combination with laryngospasm (Loos, Escherich) and general 
convulsions. The opinion of Loos, however, that spasm of the vocal 
cords is a constant symptom of tetany, has not been confirmed (Hauser). 
Our knowledge of tetany in children and its relations with rhachitis and 
laryngospasm needs to be more closely studied. This disease may also 
appear in connection with osteomalacia (Blaziczek). Adults who suffer 
with gastro-intestinal disorders are also occasionally affected with tetany, 
severe forms having been observed in gastric dilatation (Kussmaul). Tt 
has not been settled whether the spasms result from reflex action or 
whether a toxic substance is in play ; the circumstance that it has been 
observed several times immediately following the use of a 
or the passing of a sound, speaks for the former. The observation that 
the spasms disappeared after the removal of intestinal worms—which ob- 
servation, however, has not been accepted by all—confirms this. Ger- 
hardt was able to produce the spasms in a case of tetany with dilatation 
of the stomach by slight percussion of the gastric region. 

Exposure to cold, over-exertion, and emotional excitement are also 
considered exciting causes. 

Symptoms.—The tonic muscular spasms of tetany do not come 
on suddenly and unexpectedly. As prodromes, paresthesia, pains in the 
limbs, and more rarely general disturbances, as headache, vertigo, and 
apathy, are observed. 

The upper extremity is the most frequent and often the only part 
of the body affected by the spasms, especially the muscles moving the 
hand and fingers. 

In typical cases, the inferossei and other small muscles of the hand 
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blood-yessels being compressed in such a manner that the arterial or 
venous circulation is impeded.” 

Tn a majority of cases we may produce an attack during the inter- 
vals by pressure exerted in the region of the internal bieipital sulcus, 





A case of tetany during an attack, 





Sometimes it can be evoked in one-half a minute, on other occasions 
only after three to four minutes’ pressure. It is believed that the anemia 
produced by compression of the arteries is to blame. The fact that 
in some cases in regions in which no peripheral arteries can be found— 
for example, the wrist-joint—the spasm ean be produced by pressure, 
is opposed to this view. V. Frankl-Hochwart has shown experimen- 
tally that it is the nerve-compression which—probably reflexly—exeites 
the spasm, Trouaseau’s sign is not observed in any other disease of the 
nervous system ; absence of it, however, does not indicate the disappear- 
ance of the tetany. 

2. Increase of the Mechanical Exeitubility of the Motor Nerves 
(Chvostek’s Sign),—Slight percussion of the motor aud mixed neryes 
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also edema, urticaria, herpes zoster, pigmentation, and loss of hair and 
falling out of the nails, 

Paralysis of certain muscles,—particularly of the gluteal, pelvic, and 
lumbar museles,—atrophy, and anesthesia are rare symptoms, 

The reflexes vary, being decreased, normal, or increased ; Westphal’s 
symptom has been observed several times. Mydriasis, pupillary rigidity, 
optic neuritis (2), cataract (Magnus), and psychic disorders are rare 
symptoms, In a case of strumiprivous tetany, Westphal’s symptom and 
pupillary rigidity were found, In another ease, Hoffmann found a myo- 
tonic reaction, Psychic disorders similar to hallucinatory confusion 
were observed by v. Frankl-Hochwart in three cases. Schultze has 
made similar observations, It is not so uncommon to find epileptic con- 
ditions combined with tetany ; it may also combine itself with myxedema, 
exophthalmie goitre, and other diseases. 

Diagnosis.—The spasms are so characteristic that the disease may 
be recognized with little difficulty. Tonie muscular contractions of a 
similar nature oceur in hysteria,—ie., hysteric psendotetany,—but are 
mostly unilateral, and Trousseau’s and Erb’s signs are absent. The 
attempt of French authors to make tetany an hysterie disease has not 
succeeded. If the tetany extends to the muscles of the trank and jaw 
and to the respiratory muscles, » superficial examination may tend to 
confuse it with tetanus, though the development of the spasm, its onset 
in the muscles of the hand, the late appearance of the trismus, and the 
intermittent character of tetany attacks in contrast to the more con= 
tinuous spasm of tetanus should prevent such errors. 

There is a tetany without spasms, in which the patients complain of 
paresthesia, especially in the hands, and in addition we find Chyostek’s 
and Erb’s symptoms. These felanoid conditions may change into true 
tetany. 

Latent tetany also occurs in childhood (Hauser, Escherich), 

Tonic spasms involving more or less the whole musculature of the 
body, and occurring with albuminuria, have been observed several times 
(Kussmaul, Kast), Their nature is still unsettled, 

Kjelberg and Escherich observed in children tonic spasms lasting for 
weeks and months with eventual recovery. The condition had a super- 
ficial similarity to tetanus (pseudotetanus), 

Henoch described similar conditions under the name of idiopathic 
contractures ; he observed them in rhachitis, dyspepsia, eclampsia, etc., 
and is not inclined to identify them with tetany. 

Tt is doubtful that tetany limits itself to a few muscles (eg., a tetany 
of the diaphragm with the symptoms of asthma); Neusser has observed 
such a case, 

62 
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mended the application of the ice-bag to the vertebral column, also 
bloodletting. 

The future alone will tell us of what value in the treatment of 
tetany strumipriva the results obtained by transplantation of the thy- 
roid tissue in animals, whose thyroids have been extirpated, and those in 
myxedema, will be. I have seen one case recover, it having been under 
observation two years now. Mannaberg reports only failures. 

We have seen recovery occur from thyroid-feeding, as have others. 
Some report bad results (Mannaberg). In one case, pilocarpin was 
reported to have cured the tetany. Lactation must be stopped. Weak 
children should be well nourished and be given iron, quinine, or cod- 
liver oil. 

CHOREA MINOR (ST. VITUS’S DANCE). 


Under the name chorea, are included many different disease condi- 
tions. They are all characterized by muscular contractions and involun- 
tary movements of a complicated nature. As these disease forms are, 
excluding this symptom, of a heterogeneous nature, a sharp differentia- 
tion between them is demanded. Chorea minor,’ also called Syden- 
ham’s chorea, is particularly a disease of childhood and youth. It 
occurs very rarely before the fourth year, and in a vast majority of cases 
is found between the fifth and fifteenth years of life. Girls are affected 
three times as frequently as are boys. From the fifteenth to the twenty- 
fifth year of age, the cases are almost entirely females. From this 
period it becomes more rare; no time of life is, however, entirely 
exempt. The designation senile chorea in itself denotes that it may 
occur in old age. Tender, anemic, irritable individuals are especially 
predisposed ; a neurotic make-up increases the predisposition. Thus it 
oceurs that chorea and hysteria often combine; we do not, however, 
refer to those cases of chorea hysterica, in which hysteric muscular con- 
tractions occur. The presence of nervous diseases in the family of 
choreic children may be established in not a small percentage of cases. 

The disease often develops without any noticeable cause. An emo- 
tional shock, particularly a fright, has often been blamed. ‘The terrify- 
ing moment is, however, sometimes so unimportant that only a marked 
increase in excitability would explain the effect ; it may also occasionally 
be determined that the germs of the disease have been present before the 
emotional outburst came on. 

Mental excitement is a more important etiologic factor in the chorea 
of adults than in that of children. It is especially girls of the age of 
from sixteen to twenty-two years who are the victims of chorea; in the 





1 Chorea major or magna is not an independent disease but an hysteric condition. 
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refer it to an infectious cause, and look upon the other factors as excitiag 
causes, Positive evidence of micro-organisms in the brain of choreies 
has been found in but few (results of Richter, Berkeley, Dana, H, 
Meyer, Pignese), Pianese found a diplococeus and a- diplobacillus, 
eultares of which produced an experimental chorea, 

Tn only a few cases has chorea been observed after scarlet fever, 
nieasles, and typhoid. 

Comparing the different etiologic moments we must come to the 
conclusion that chorea may be produced by different poisons, That age 
is especially in danger in which the motor inhibitory apparatus is not 
completely developed, in which mental excitement uninhibited is trans- 
formed into motor actions, We often observe in children, young girls, 
and women under the influence of worry and other emotions, a motor 
restlessness whith is very similar to the picture of chorea. It is possible 
that individual increase of this predisposition may be an exciting eause 
of chorea. 

The disease is then produced by a severe emotional disturbance, or 
by pregnancy (reflex action 2), or, more commonly, through the action 
of a poison which exists in the body of'a person affected with articular 
rheumatism or endocarditis’ or which enters from without. Epilepsy 
furnishes a certain analogy in being inherited or produced by emotional 
excitement, infection, and intoxieation. 

Symptomatology.—The disease generally develops insidiously. 
‘The children become restless, awkward, and careless. The teacher eom- 
plains that the child cannot sit still, or that his writing has become 
slovenly. It is not rare for the child to be considered naughty. Soon, 
however, a diseased condition becomes pronounced, 

During the physician’s examination the motor restlessness is particu- 
larly noticeable. The child does not sit or stand still, but is in continual 
motion. The arm is abducted and adducted, or rotated; the shoulders 
raised ; the hand extended, the fingers separated, to become immediately 
flexed or extended again; the trunk is turned or rotated from one side 
to another; the head thrown to one side, etc, The gait is disturbed in 
severe eases ; the contractions of the legs may be so marked as to prevent 
the patient from standing. The above movements follow each other in 
constant variation, so that different muscle regions and the muscles of 
different extremities are brought into action at the same time. It is 
characteristic of chorea that the involuntary movements do not contine 
themselves to.one musele-group and occur rhythmically in it, but that 
they appear now here, now there, and in irregular order involving the 
different musele-groups. Single motor acts do not correspond so much 
to the type of twitchings as to the type of movements; they resemble 
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voluntary movements, but, unlike them, are purposeless and vary con- 
atantly in form and direction. Rapid twitchings—eg., in the facial mus- 
culature—are often observed in addition to the combined movements. 
Laughing and crying are very labile and easily excited. 

The upper extremities are more often affected than other regions, next 
the face and trunk, lastly the lower extremities. The tongue and other 
articulatory organs often take part in the twitchings. The tongue is 
thrown around in the mouth or protrudes through the teeth, causing a 
certain amount of disturbance of speech. The words are tossed out, 
suddenly broken off or indistinct, or separated by irregular respiratory 
movements. Gurgling and smacking noises are also produced by the 
action of the glossal musculature. The speech may be disturbed so 
much that the patient may not utter a word for days or weeks. 

The protrusion of the tongue occurs hastily and it is retracted just as 
quickly. The involvement of the muscles of the lips, tongue, palate, 
etc., may cause difficulty in cating. The respiratory muscles are gen- 
erally affected, especially the diaphragm ; irregular spasmodic breathing 
occurs. 

The muscles of phonation are rarely involved. In many cases the 
ocular muscles are also affected ; the patient does not fix his eyes, but 
rolls them around from one side to the other. A transient strabismus 
may also be produced by the twitchings. 

The disorder generally commences in one arm, to radiate to the 
other, or to the leg of the same side. In many cases the chorea confines 
itself to one side of the body (hemichorea), or generalizes itself only 
later in its course. 

Voluntary movements generally increase the choreic twitchings. The 
former are only affected when the involuntary ones follow them, combine 
with them, and modify them. The patient, therefore, seeks to execute 
active movements as quickly as possible, and seeks to use those moments 
in which the choreic movements have been repressed. His movements, 
therefore, become rapid and brisk, and the patient is unable to finish 
any work that requires continued co-ordinated movements. In mild 
cases, however, the unwilled movements may not hinder the voluntary 
movements. 

Emotional excitement has the greatest influence upon the muscular 
unrest. Conversation with the physician, even the feeling of being 
observed, may increase it noticeably. Some patients, however, may 
control themselves before others; but in them the restlessness may be 
brought out by the examination, or by asking them to recite a poem, etc. 
Mental rest is, therefore, of good influence, and the fact that the twitch- 
ings generally cease during sleep confirms this. In rare cases, however, 





the motor restlessness is most pronounced during sleep, and almost dis- 
appears during the day (chorea nocturna). 

The intensity of the twitchings varies in different cases. ‘They may 
be so slight as to be scarcely noticeable, or so severe that the patient 
jumps here and there, injures himself, bites his tongue, cannot cat, and 
from his muscular insanity (folie musculaire) presents a horrible ap- 
pearance. 

Brissaud and Patry speak of a ‘variable or polymorphous chores, '* which occurs 
particularly in degenerates, and is by inconstancy of the twitohings. 
‘They may recede for days, and vary exevedingly in intensity and character. 

The involuntary movements form the principal, and at times the 
only, symptom of this disease, In a majority of cases, however, the 
psyche is affected,—irritability, depression, peevishness, and weakness 
of the memory combine with the motor restlessness, These 
defects increase—rarely in chorea of childhood, often in adults—until a 
real psychosia is present, hallucinatory delirium, with severe maniacal 
excitement and mental confusion, or, more rarely, an weule paranoia. 

The mania generally develops at the height of the chorea, lasts only 
a few weeks, and then depression, apathy, or some mental disorder, char- 
acterized by hallucinations, ideas of persecution, self-reproach, ete., 
takes its place, The mania may, however, last a long time. The most 
severe forms oceur in the chorea of pregnancy. 

Paralytie symptoms do not belong to the clinical picture of chorea, 
the motor strength being unimpaired ; there are, however, a few cases in 
which the disease begins with a sort of paresis or pseudoparesis, and to 
a certain extent hides itself under a paralytic condition (Todd, West, 
Charcot). It appears to the family as if the child moves one arm less 
than the other one, and, finally, does not move it at al]. This motor dis- 
turbance may involve both arms, arm and leg of one side, or even the 
whole body, so that the patient lies as if paralyzed (limp chorea, para- 
lytic chorea). It is, however, able to move its limbs upon command, 
though without energy, aud for only a short time. 

On closer examination, we find transient twitchings which reveal 
the choreic nature of the disease. They are so slight that they must be 
sought after, though they may appear prominently in the non-paralyzed 
muscles, In its further course, the twitchings become more marked and 
the pseudoparesis gradually disappears. Charcot insisted, however, that 
the twitchings may cease during the chorea and a kind of paralysis take 
their place. 

The muscles retain their normal volume and their normal electric 
excitability, 

The deep reflexes are normal, though they were absent in « case of 
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Course, Duration, and Progress—Chorea has an average dura- 
tion of two or three months, but it often lasts much longer,—from six 
months toa year. Only in rare cases does it extend over a longer interval 
or assume the character of an incurable disease. There are also eases 50 
mild that they recover in a few weeks. The prognosis is good: com- 
plete recovery is the rule. Life is only slightly endangered. In the 
chorea of childhood there are about three—at the most, five—deaths in 
a hondred cases. These were particularly severe forms in which the 
muscular contractions had disturbed sleep and nutrition and produced 
an exhaustion which caused death from itself or through the agency of 
a fatty degeneration of the heart. Tnjuries, to which the patient becomes 
liable on account of his movements, may also help in bringing ow death, 
on account of the difficulty of treating them. 

The prognosis in regard to life itself is not rendered worse on account 
of an endocarditis, as it only rarely causes death, It is true, however, 
that almost all choreics that have died were cardiopaths. Tn adults a 
fatal termination is not so rare. Death rarely results from relapses. 

Chorea of pregnancy has a more serious prognosis, About twenty- 
five per cent, of such eases die, This is partly due to the twitchings 
often becoming very severe in such cases, to the frequent combination of 
the psychoses and severe forms of endocarditis with this form of chorea, 
and to the cachectic condition caused by abortion, or a spontancously 
occurring or artificially produced miscarriage, or by a birth coming on 
after a normal pregnancy. If these complications are absent, recovery 
is here also the rule, and generally takes place with the cessation of 
pregnancy, lasting longer than delivery only in a few cases. The same 
is true of the psychic alterations, which rarely persist after the termina~ 
tion of labor. The prognosis as to life for this form of chorea secms to 
be more favorable in eases in which chorea has occurred in childhood. 

Rapid emaciation, delirium, rise of temperature, ete., are dangerous 
symptoms when occurring in the course of a chorea, 

The older a patient is the longer is the chorea liable to last. Tt has 
seemed to me that in mentally weak children the chorea drags along 
for a long time. On the other hand, hopes for recovery must not be 
given up on account of the long duration of the disease. In a woman 
who had chorea from her seventh to her twenty-fourth year it disap- 
peared with her first pregnancy, If it develops late in life, the proba- 
bility is that it will become permanent. Chorea is a disease which is in- 
clined to disappear, to recur later on. ‘The intervals between the attacks 
are generally about twelve months, though there is no regularity. Some 
eases occur in which the attacks come on so soon after one another that 
we speak of a chronic intermittent chorea. 
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We also recognize a chronic perennial form, which may last for years 
or for a lifetime. This type is rarely observed in children ; at least it is 
very rare for a chorea of childhood to become stationary. Chorea of 
adults may, however, become a “ chorea (adultorum) permanens.” We 
do not refer to the hereditary form here, which will be discussed 
later. 

The ordinary chorea minor may come on in the aged and run itg 
typical course ; as a rule, however, senile chorea is a permanent form. 

Differential Diagnosis.—The diagnosis is extremely easy in most 
cases. Some difficulty may be experienced in those cases in which the 
disease commences with a kind of paralytic weakness of the arms. 
Closer examination will, however, reveal the twitchings; the psychic 
condition will also support the diagnosis. In those cases in which the 
chorea has existed since early childhood, it may be mistaken for the 
choreic-athetotic form of cerebral infantile palsy (which see). This may 
extend over the entire body, and thereby render the choreic: factor so 
prominent as to conceal the paralysis. Close examination will, how- 
ever, reveal some muscular rigidity, particulary in the legs, associative 
movements, and the athetoid character of the twitchings. In addition, 
a congenital or permanent form of chorea coming on in childhood is very 
rare, and should always give rise to the suspicion of an organic cerebral 
disease as the basis of the motor symptoms of irritation. 

Chorea sometimes localizes itself in the legs, and produces a disorder 
of gait similar to ataxia. In one case of this kind, in a three-year-old 
boy, I thought it was a spinal affection until the involuntary movements 
were observed in rest. The disease had come on after a fall, and disap- 
peared after a few months. 

Chorea is often mistaken for general tic; the differential points have 
been described under this disease. In a few cases we find a partial 
chorea, limited to the musculature of speech or of the eyes, or to the 
muscles of the lips, tongue, pharynx, or larynx. These are severe, 
although limited in extent, and often very stubborn. 

Pathologic Anatomy.—Only severe, complicated cases, as a rule, 
come to an autopsy. As a cause of death we find in most cases an endo- 
carditis, valvular disease, or a fatty degeneration of the cardiac muscle. 
Although the cerebral examination was generally negative, the most 
variable alterations have been noticed, especially hyperemia of the brain, 
hemorrhages, foci of inflammation and of softening, especially in the 
central ganglia, arterial disease with thrombosis, inflammatory alterations 
of the cerebral meninges, hematoma of the dura mater, etc. (Meynert, 
Dickinson, Ogle, Anton, Dana, Nauwerck, Macleod, Kroemer, and 
others), Emboli of the larger arteries, with necrobiosis or stopping up 
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of smatler vessels, and capillary emboli of the central ganglia have been 
noticed occasionally. 

‘The chorea corpuscles, found in the lenticular nucleas and referred 
to chorea, were later found in the brain of individuals who died from 
other causes (Wollenberg). Some authors claim to have found minute 
alterations in the ganglion cells. Pathologie alterations have also been 
noticed in the spinal cord (Hutchinson, Clark, and others). But they 
are inconstant or variable changes, and have been fonnd in only the 
severe and complicated cases, so that they throw no light upon the 
nature of the disease. Gowers considers them to be secondary altera- 
tions, Bechterew is inclined to believe that the infectious agents do not, 
as a rule, produce gross alterations in the nervous system, but may 
occasionally do so. 

Chorea is, without doubt, a disease with an unknown anatomic basis ; 
and it is certain that gross anatomic lesions are not present, and that in 
typical cases cither no material disease is present or only minute altera- 
tions which are capable of retrocession. 

On the other hand, it is certain that choreic twitchings may be pres- 
ent in the symptomatology of organic cerebral diseases. (See Hemiplegie 
Chorea, page 440.) There is no doubt that chorea is a cerebral disease, 

‘Treatment.—The enormous influence which mental excitement has 
upon choreic moyements and the increased excitability which is found in 
choreics render evident the necessity for avoidance of all emotion and 
excitement, The child should not be allowed to go to school the stay 
at home must be one of isolation from its playmates, from its sisters and 
brothers ; and only the mother or a nurse should form the company for 
the child. The child should be amused by some occupation without 
over-exerting or exciting it. Threats and warnings should be avoided ; 
it is an error to believe that the patient can voluntarily repress the 
chores. Wherever threats and punishment produced a result, an imita- 
tion-chorea (simulation) had probably been present, The child should 
be placed in a large, airy room ; in mild cases it may be allowed to go 
out into the open air. An easily assimilated, nutritious diet is in place, 
Coffee, tea, and aleohol should be forbidden, while large quantities of 
milk: should be given. 

If the chorea is severe, the child should restrict its active movements. 
Rest in bed is then necessary. It is important that a choreie individual 
sleep ong and soundly. If the sleep is poor, hypnotics should be given. 
Tf-the contractions are so severe as to render injuries possible, the child 
should be placed in a padded corner on the floor, and the walls should 
be covered with mattresses or pillows. Only where a psychosis is pres~ 
ent is it necessary to transfer the patient to an institution, When the 
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of the family is spared, his descendants are liable to be free trom the 
disease. 

Men and women are equally affected. It commences, generally, be 
tween the thirtieth and fortieth years of life, it may, however, commence 
sooner or later. An exciting cause is entirely absent, or the first’ phe 
nomenon follows some emotion. 

The cardinal symptom of this disease is the motor phenomena, At 
first of slight intensity, and limited to a few regions (face, upper ex- 
tremity, etc.), they gradually increase in intensity and extent, and finally 
embrace the whole voluntary muscular system. 

In most cases, however, the ocular muscles do not take part. 

The picture, in general, corresponds to that of chorea ininor; it is a 
varying picture of tnwilled, purposeless movements in the different 
muscle-groups. They produce an almost unbroken series of grimaves 
and gesticulations, hinder speech, and occasionally hamper respiration, 
They generally cease during sleep, and are increased by mental excite- 
ment. All observers, however, have noticed that the patient, by will- 
power or by the execution of voluntary movements, may repress: the 
choreic twitchings for a certain time. He is thus able to grasp an 
object, to thread a needle, to write, or to cat—all these acts do not in- 
crease the involuntary movements, but inhibit them. This control is, 
however, only temporary. This repression of the active extremity by 
will-power is often bought only at the expense of an increased unrest of 
the other muscles, The movements are also not continuous, and in the 
intervals the chorea asserts itself. 

The patient can walk until the later stages of the disease, though the 
gait is peculiar. It is erratic, the trunk rocks, or the upper body is bent 
forward, or the legs move as in dancing, or the patient suddenly stops 
after taking a few strides—all of which is done rapidly and with constant 
variation. 

The motor strength remains intact almost throughout the whole course 
of the disease, though in a few cases a paralysis (hemiplegic type) om 
curred later on. The sensibility and special senses are not affected, The 
deep reflexes are generally somewhat increased. The internal organs 
are normal. 

Mental weakness is almost always present and progresses slowly, 
ending frequently in idiocy. Depression is present, leading in many 
cases to suicide. Increased irritability is often observed, which may 
increase to severe excitability ; it is not rarely succecded in the later stage 
by apathy. The mental enfceblement generally comes on years after the 
onset of the motor phenomena, but may precede them. 

The prognosis is very bad. It is an incurable disease. The indi- 
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viduals affected finally become bedridden, and die from some intercurrent 
malady, from cachexia, or in a comatose condition. It lasts from ten to 
thirty years. 

Diagnosis.—In order to diagnose it from other forms of chorea it is 
necessary to find direct heredity in play. This does not occur in simple 
chorea, or is rare, and then only in the ascendants, not in the whole 
generation. 

If the hereditary nature cannot be determined, a diagnosis from 
simple chorea cannot always be made at first. The further course, how- 
ever, soon shows its progressive character, the mental enfeeblement, and 
the incurable nature of the disease. 

Pathologic Anatomy.—Meningeal alterations, consisting of cloudi- 
ness, external hydrocephalus, and hemorrhagic pachymeningitis, have 
repeatedly been observed, though they are merely accidental discoveries, 
and not the causes of the disease. In two cases which I examined (with 
Hoppe) I found disseminated miliary encephalitic foci, especially in the 
cortex of the motor region. Similar observations have been made by 
Greppin (before us), Kalisher and Kronthal, Facklam, and others, 
though in the cases of the last-mentioned a diffuse meningomyelitis with 
secondary atrophy of the cortex was present. Binswanger claims that 
the cerebral findings in a case examined by him did not differ materially 
from those of paralytic dementia. 

Whether the findings given were the anatomic basis of hereditary 
chorea is another question. 

The treatment is a symptomatic one. Arsenic is rarely of value, 
although results have been claimed for it in one or two cases. 

T saw, in company with Remak, a very peculiar form of hereditary chores. Two 
children (sons) of a mother affected with permanent hemichorea became ill in their 
eighth year of a chronic progressive chorea, which began in the lower limbs and which 
in one resembled an athetosis of one leg. This gradually extended to other muscles 
until in a year the typical picture of a general chorea was present, the legs being 
affected the most. One patient cannot walk at all; the other walks with difficulty, 
backward better than forward. 


Exectric Cuorza.—Under this name are included various and, to some extent, 
obscuré disease conditions. To these belongs, first, a disease observed in upper Italy 
and described by Dubini. It may occur at any age. Following a sensation of pain in 
the head, neck, or spinal cord, we find short, rapid spasms similar to those produced by 
electricity. They occur in one arm or half of the face, extend to the leg of the same 
side, and finally to the opposite side. Epileptiform attacks confined to one half of the 
body also occur, In its further course paralytic symptoms develop, first in the extrem- 
ity in which the spasms commenced, afterwards spreading to the other limbs. It is 
combined with atrophy and disturbances of the electrical excitability. The skin is 
hypersensitive, the temperature may be increased, and the patient suffers much pain. 
In days, weeks, or months death results from heart failure or coma. Only a few cases 
have recovered. 
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Bergeron describes a disease na electric chorea which he haa geen in children from 
seven to fourteen years of nge, especially in anemic and irritable ones, ‘The most impor 
fant or, we might sny, the only symptom fs severe spasms occurring in impulses, ‘The 
head is thrown here and there, the shoulders mised, the upper arm abducted, the lower 
arm flexed, ete, The movements are rhythmical, and may be limited or generalized in 
extent. They disappear in sleep and cannot be controlled by the will. All other 
fonctions are normal. Tho prognosis is good. Recovery ensues after some days or 
weeks from the use of arsenic, cold douches, or an emetic. This disease has been 
thought to be duo to gastric irritation. It would be difficult to distinguish it from hys- 
teric chores, 

Henoch has deseribed # form of children’s chorea as electric chorea, whieh is dis. 
tinguished from ordinary chorea by the Hghtning-like charnoter of the eontrictiona, 
Some consider this disease of Henoch to be identical with myoclonus. The contrace 
tions attack particularly the nuchal and shoulder muscles, and occur at intervals of from 
two to five minutes. 

All these diseases differ widely, and the name electric chorea should therefore be 
dropped. 


PARALYSIS AGITANS ; SHAKING PALSY (PARKINSON'S DISEASE). 


This is a disease of the aged. It rarely commences before the fortieth 
year, though it may occur earlier. IT observed it ina thirty-two-year-old 
man and Lannois even in a twelve-year-old child. The cause is generally 
obscure. Persistent worry has been occasionally and a severe fright often 
blamed. Injuries of the head, the trunk, or an extremity, particularly 
erushing and laceration of the nerves, may be the cause of the disease, 
which in such cases commences in the injured part of the body, Heredi- 
tary influences do not play a prominent part, though present in some 
eases. Its relationship to acute infectious diseases is a doubtful one, 
Syphilis had been present previously in four of my cases, and in two of 
them the symptoms of the disease occurred remarkably early. An anti- 
syphilitic treatment, however, was useless, 

Symptomatology.—The disease presents the following characteristic 
symptoms: (1) tremor; (2) continued muscular rigidity, which produces 
a peculiar position of the head, trunk, and extremities ; (3) retardation of 
and difficulty in active movements ; (4) pase mou hentane <i a rem 
The tremor occurs perioslee 5 in the ketenes seems 
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brought out of its position. In attempts at abducting the arm, the 
pectoralis major and latissimus dorsi contract, and the flexed fingers in 
later stages may be extended, but 
#30: 28, they soon return to a flexed posi- 

tion, ete. 

Tmpairment and retardation 
of the active movements is a re- 
sult of the muscular rigidity, As 
this, however, occurs before the 
latter appears, it may be looked 
upon to a certain extent as an in- 
| dependent symptom. The active 

movements are not executed as 

rapidly as formerly ; it takes some 
time for the muscles to obey the 
will. It occurs with simple move- 
ments, but is especially noticeable 
in co-ordinated muscular actions. 
‘The gait undergoes a peculiar modi- 
fication, The patient commences 
slowly to walk, but soon increases 
the rapidity of his gait, and strides 
forward as if he were desirous of 
falling at every step (propulsion). 
A tendency to walk backward is 
not infrequently met with (retropulsion). This occurs more particularly 
when the patient inclines backward, as in attempts to reach down some 
object from above (from a closet-shelf, ete.) ; be walks backward until 
he stops at the wall or a table, ete, This can be artificially produced 
by pulling the patient backward by his coat, Lateropulsion is rare. 








Posture in tans, 


All thess disturbances, it seema to me, are due to the fact that the individual has 
difficulty in bringing quickly into contraction the muscles which had previously been in a 
conidition of reat or uf tonic rigidity. If he could bring his body, which ix inclined 
backward, forward in time, he would not walk backward. 


Paralysis only occurs in the last stage of the disease. That it does 
ocenr T was able to convince myself in many cases. But it is not an 
absolute one: a certain degree of motility remains. 

The deep reflexes ave never absent, but may oceasionally be increased, 
rarely to such a degree that a clonus is produced. A false pedal tremor, 
as we may call it, occasionally occurs; flex the foot dorsally, and a 
tremor gradually ensues in the extensors of the foot and toes. It is the 


al 











838 DISEASES OF THE NERVOUS SYSTEM. 


regard paralysis agitans as an exaggerated senile degeneration appears to 
me to be doubtful, Gauthier regards it as a primary muscular disease. 

Treatment.—The physi~ 
cian may do much harm and 
Titfle good, 


live isolated, if possible, in the 
region to which he is accus- 
tomed, where excitement can 
be avoided, and where those 
around him understand his 
trouble. These patients should 
not be sent to health-resorts ; a 
sojourn in the country or woods 
may, however, quiet the patient, 

All forced therapeutic meas- 
ures should be avoided, also 
forced cold-water cures. Rub- 

Sclerotie processes of the blood-ressels and perivas: bing down with warm water 

car aie atta, ue Bry matter of the spinal cont! for y short time or warm baths 

may do some good. Massage 

and electricity are of no benefit. Electric baths, especially the bipolar 

faradic, produced a certain improvement in two eases observed by me. 
Nerve-stretching and suspension are also useless. 

All purgatives, diaphoretics, and antipyretics should be avoided, T 
harmed one patient with salicylate preparations, another with Dover's 
powder. From that time hyperidrosis began, which lasted for a long 
time and troubled the patient a great deal. 

Tincture of veratrum viride, three to four drops, several times daily, 
lessened the tremor in several cases. This drag with tincture of gel- 
sernium T can recommend. Erb praises arsenic. He gives Fowler's 
solution, tinctura nucis vomicw, and aqua foniculi in equal parts, and 
directs that from six to twelve drops be taken as a dose. In severe 
cases morphine must be given to produce sleep. 

Valuable palliative remedies which produce subsidence of the tremor 
for some hours are hyoscin (scopolamin hydrobromate), which Erb 
recommended, and sulphate of duboisin which was later used by Mendel 
in this disease. Both drugs are severe poisons, and must be given in 
doses which silence the tremor withont evoking any phenomena of in- 
toxication (vertigo, heaviness of the head, visual disturbance, dryness of 
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the throat, etc.). Hyoscin should be given in doses of two to four deci- 
milligrams, once or twice daily, and duboisin in about the same dosage 
(according to Erb, a little more). They are best given hypodermically, 
but are also efficacious by the mouth. Erb praises hyoscin highly, but 
in our experience it is useful in only a few cases, and then only by 
continuous use, great caution being necessary to prevent toxic effects. 
I have also seen some good done by dubo®in,—i.e., a palliative effect. 
In one case its use caused a rapid decrease of strength and weight. 
Injections of arsenic are hardly of more value than its internal adminis- 
tration. Podack has lately recommended gparteine. 

Tn the later stages the first essential is to enable the patient to secure 
a comfortable position and to make arrangements enabling him to change 
it easily. The bed-covering should be light; nourishment, strengthen- 
ing and non-irritating ; and alcohol allowed only in small quantities. 
Most patients demand some movement in the open, but excesses must 
be avoided. 

Charcot called attention to the fact that these patients feel better 
when riding in carriages or on the railroad. This observation, which is 
not true of all cases, has led to the invention of vibratory chairs and 
similar mechanical appliances, whose use is, however, of little benefit. 


SECTION V. 


DISEASES OF THE SYMPATHETIC NERVOUS SYSTEM. 
ANGIONEUROSES AND TROPHONEUROSES. 


ANATOMY AND PHYSIOLOGY. 


Tux sympathetic nervous system—the ganglion nerves, according to Kélliker— 
consists (1) of a chain of ganglia lying alongside the vertebral column, which are 
bound together by longitudinal commissural fibres into a tract extending from the head 
to the coceyx. (2) Of the rami communicantes,—i.c., of fibres which for the most 
part come from the spinal cord, leave it with the spinal roots, and pass from these or 
from the cerebrospinal nerves formed by it into the ganglia of the chain first mentioned. 
The rami communicantes also contain fibres which come from the sympathetic, and 
pasg over into the tract of the cerebrospinal nerves and accompany these towards the 
periphery. (3) Of peripheral branches which leave the ganglion chain at all heights, 
pursing to the blood-vessels, abdominal organs, glands, ete. These peripheral branches 
anastomose with branches of the cerebrospinal nerves to form the sympathetic plexus, 
in which, again, peripheral ganglia are found at various places. 

We divide the sympathetic nervous system into a cephalic, cervical, mammary, ab- 
dominal, and a pelvic part. The sympathetic system sends branches to all parts of the 
body where unstriated muscular tissue is present, especially to the muscles of the blood- 
vessels, stomach, intestines, bronchi, lungs, urethra, bladder, and uterus; it also inner- 
vates the dilator muscle of the pupil, the unstriated muscle of the lid, and the erectores 
pilorum, and sends fibres to the sweat and salivary glands. Medullated fibres from the 
rami communicantes may be found in the sympathetic. The cells of the sympathetic 
ganglia are generally multipolar, and possess an axis-cylinder process and numerous 
dendrites. 

The fibres coming from the spinal cord—thut is, most of the rami communicantes— 
enter the sympathetic gunglia as precellular fibres (Kalliker) to surround the cells of 
these ganglia with their end-brushes. Here ends the neuron of the first order. The 
ganglion cells send out postcellular fibres which puss to the periphery and branch in the 
unstriated muscular tissue, ete. They form with the original cells the neuron of the 
second order. 

Some of the precellular fibres run directly to the peripheral ganglia of the sympa- 
thetic reticuli (Langley). This is also true of the splanchnici. 

Physiology teaches that motor, vasomotor, and seeretory (and trophic?) impulses 
pass from the centres of the spinal cord and oblongata by means of the rami com- 
municantes to reach the cells of the sympathetic ganglia. From here the impulses 
pass to the second neuron. 











The symptoms of sympathetic lesions have been particularly 
studicd upon the cervical sympathetic, partly by experiments on ani- 
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mals (Cl, Bernard), and apon ee ee 
Fischer). Injuries of this region have also served to. 

Section of the sympathetic todd cache tine te de vated 
ments of Cl. Bernard, dilatation of the blood-vessels of the eorrespond- 
ing side of the head with increased temperature of the skin, contraction 
of the pupil and palpebral fissure of the same side, occasionally also 
retraction of the eyeball (enophthalmos). Durdofi claims that section of 
the sympathetic of the neck produces in young animals hypertrophy of 
the ear of the same side. Stimulation of the sympathetic produces con- 
traction of the arterioles and decreased temperature, dilatation of the 
pupils and palpebral fissure, protrusion of the eyeball, also sweating of 
the same side of the head. The parotid glands have been stimulated and 
the heart’s action increased by stimulation of the cervical sympathetic. | 

Similar disturbanees have been observed in human beings following 
injuries, cervical operations, or lesions of the nerves from tumor-com- 
pression. Inflammatory alterations of the apices of the Tungs or of 
the pleura are said to involve the sympathetic on some occasions. Dis- 
ease of the sympathetic has also been observed in diabetes. 

As signs of paralysis of this nerve we find the following symptoms, 

(1) Contraction of the pupil of the same side, with a sluggish reaction 

to light. (2) Contraction of the palpebral fissure of the same side. (3) 
Retraction of the eyeball. This symptom is not so constant as the 
others, and only develops gradually. It is supposed to be due to an 
atrophy of the fat of the orbit and to paralysis of the so-called orbital 
muscle, a striated muscle of the orbit but little developed in man, (4) 
Dilatation of the blood-vessels on the same side of the face and head. 
This phenomenon is not only often absent, but a contraction has also 
been observed. Nicati’s view, that this forms a second stage and that 
it is preceded by dilatation, has been rejected, although physiologists 
have favored the same idea, It may be assumed that contraction of 
the blood-vessels only occurs in lesions which canse only a partial break 
in continuity, so that irritative symptoms are combined with paralytic 
ones, (4) Anidrosisof the same side of the face,—an inconstant symp- 
tom. Hyperidrosis has also been occasionally found under similar con-  * 
ditions. (6) Rarely emaciation of the same side of the face (Seeligmiiller, 
Moebius). 

Alterations of the cardiac functions have not been observed under 
such conditions, Perhaps the sympathetic of the opposite side serves to 
regulate the heart’s action. 

Moebius has called attention to the fet that pupillary dilatation may . 
also be absent in sensory irritation upon the side of the paralysis. 

Our knowledge of the symptoms of sympathetic irritation in men 
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ACUTE CIRCUMSCRIBED EDEMA OF THE SKIN (QUINCKE), ANGIONEU- 
ROTIC EDEMA. 

This disease generally attacks youthful individuals, males more often 
thin females, It is characterized by paroxysmal attacks of cirowm- 
scribed edematous swelling of the skin and subcutaneous tissue, occa- 
sionally also of the mucous membranes, Round intumescences, of a 
diameter of from two to ten centimetres, appear, which are mapped out 
dictinctly from the surrounding parts, and have a pale color, or may be 
of a deeper red than the neighboring region, Itching and pain are 
absent. These swellings develop simultancously in different parts of 
the body and disappear after a short time, at the most within some 
hours. They may, however, often reappear, 

The tongue, lips, laryna, pharyna, conjunctiva, and, as is thought, 
alsd the stomuch and intestines, may be the seat of the edema, An un- 
common accessory symptom is articular effusion. In a ease of this kind 
which T saw, the suddenly appearing articular swelling simulated an 
attack of gout. 

The general state is not disturbed, asa rule. The swellings of the 
mucous membranes may, however, produce much discomfort. Gastro- 
intestinal symptoms, 5 nausea and periodical vomiting, may thus occur, 
supposed to be due to an internal urticaria. Edema of the glottis occurs 
rarely, but it caused death in one case. In another case (Higier) the 
edema of the velum palatinum simulated attacks of pseudoeroup. 
Hemorrhages trom the mucous membranes occur very rarely, Joseph 
observed this disease in combination with paroxysmal hemoglobinuria. 
Albuminuria may also occur. In one of my eases this caused a diag- 
nosis of kidney disease to be made. 

The disease attacks almost exclusively nervous individuals, and 
heredity therefore plays prominent part in the etiology; it has been 
observed in combination with hysteria, neurasthenia, ecophthalmic goitre, 
urticaria, The disorder is very similar to urticaria. Alcoholisin also 
seems able to induce this condition, 

Exposure to cold, psychic emotion, and trauma are exciting causes, 
A sojourn on the sea seems also able to produce the trouble. 

Many hypotheses have been advanced to explain the occurrence of 
circumscribed edema. A local venous spasm has been blamed. Some 
authors believe that the nerves have a direct influence upon the capillary 
cells and ure able to excite these to lymph-secretion. 

Acute circumscribed edema is a stubborn disorder; at least the dis- 
ease has a tendency to recur constantly, and thus may Jast many years, 

Treatment.—aA general constitutional treatment is advisable, The 
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nervous system must be strengthened. Hydrotherapeutic measures 
should be instituted. Digestion should be regulated. Laxatives may 
do good. Atropine and quinine have been used; the latter is said to 
have produced complete recovery in one case. In one of my cases, the 
use of quinine caused the symptoms to disappear rapidly. Psycho- 
therapeutic treatment is also in place. 

INTERMITTENT ARTICULAR HYDROPS. 

This is a very rare disease, first described by Moore, the chief symp- 
tom of which is an articular swelling due to effusion of fluid into the 
joint. In most cases the kneejoint is involved on one side, rarely on 
both; the swelling may, however, involve the other joints, even the 
spinal column and maxillary articulations (Féré). The articular swell- 
ing appears periodically, at regular intervals, every few days or weeks ; 
the patient being often able to tell in advance the day on which the 
effusion will occur. The skin over the joint is not reddened, does not 
feel hot; the temperature is normal; pain is not always present. A 
mild fever occurred in a few cases. The disease lasts, as a rule, three to 
eight days, the effusion then becomes absorbed and a normal condition 
again takes place. It may be an independent disorder, or come on in 
one of the gencral neuroses, or in combination with exophthalmic goitre, 
angina pectoris, etc. Trauma is also given as a cause. 

In one case, flushing of the face, polyuria, and hyperidrosis alter- 
nated with the hydrops. In another case, in which the hydrops occurred 
in the course of exophthalmic goitre, the symptoms of the latter disap- 
peared when the articular swelling was present. Féré observed, in an 
hysteric morphinomaniac, a hydrops of the knee-joint, which disappeared 
in a few minutes after an injection of morphine. In another case, the 
bilateral hydrops of the knee was combined with edema of the upper 
extremities. He also described a permanent hydrops. It is without 
doubt a nervous affection which has nothing to do with acute articular 
rheumatism, even though cocci were found in one case. Its relationship 
to malaria, which bas been assumed in a few cases, is also doubtful. 

The disease is very stubborn to treatment. In one case, the attacks 
occurred at intervals of nine days during eighteen years, Electricity, 
salicylates, quinine, arsenic, ergotin (hypodermically) are recommended. 
Laxatives do good. Hypnosis was beneficial in some cases. 

VASOMOTOR NEUROSIS OF THE EXTREMITIES (NOTHNAGEL); ACRO- 
PARESTHESIA (SCHULTZE). 

This disease is generally observed in females, especially at the climac- 
teric. It is rare before the thirtieth year. Males are occasionally 
attacked. 
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As causes have been given exposure to cold, frequent handling of 
cold water or of waters of different temperatures (washerwomen), and 
overuse of the hands in sewing, darning, ete. Anemia, cachexia, and 
pregnancy may also, as it appears, be causes. Saundby blames gastric 
disorders. It was in some cases referred to influenza. L 

The symptoms are in a majority of cases entirely subjective. The 
individual complains of paresthesis in the hands and especially in the 
fingers, Formication, numbness, a feeling of their being asleep, are 
the sensations experienced, now this sensation, now that one being 
described. It is most marked in the finger-tips, but may, to a less 
degree, extend to the proximal parts of the extremity. The fect and 
toes are involved in only a small percentage of cases. The sensations 
may reach such an intensity as to be painful. The paresthesia exists in- 
cessantly, is most pronounced in the night and in the morning, before 
and after arising, so that fine handwork cannot be undertaken in the 
early hours of the day. It may confine itself to one hand or even to 
certain fingers. The patients seek to relieve themselves by rubbing, 
beating, or warming their hands. One hand or only certain fingers may 
be affected. : 

Objectively, cither nothing is found, or only a slight decrease of 
sensibility on the finger-tips, which may be present at certain times and 
be absent on other occasions. A pallor of the fingers is rarely observed. 
All other functions are normal. Some of my patients, however, com- 
plained of a rush of blood to the head, cardiac palpitation, ete. In 
their descendants I have found upon several occasions vasomotor dis- 
turbances of another nature,—for instance, urticaria factitia. 

The disease develops insidiously, rarely acutely, as it did with one of 
my patients. 

The course is a chronic one ; it lasts many years, though some cases 
run their course rapidly. Recovery is problematical ; spontaneous re- 
covery or marked improvement has occurred in some cases after many 
years. Life is in no way endangered. 

In its early stage this disease may be confused with other diseases of 
the nervous system. Tabes dorsalis may commence with paresthesia of 
the upper extremities; the pains follow soon afterwards, however ; the 
ataxia develops, etc. Careful examination will guard against its being 
confused with gliosis and other spinal disorders, 

Raynaud's disease may commence with paresthesia, but local as- 
phyxia, cyanosis, and gangrene soor follow. A similar symptom-com- 
plex, described by Rosenbach, was characterized by tubercles on the end 
phalanges. Some forms of tetany are ushered in with a similar pares- 
thesia, but increased mechanical and electrical excitability of the nerves 
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from Raynaud’s disease. This differentiation cannot, however, be made. 
Others seek to include diabetic gangrene under this disease ; these erring 
too much in an opposite direction. 

The disease occurs in paroxysms. An attack is ushered in by pares~ 
thesia, with a sensation of crawling, numbness, or dead feeling in the 
fingers, and perhaps in the toes. The fingers become cold and pale, 


Fro. 284 





Symmetrical (After Debio.) 
even waxy-white, like those of a dead person (local ayncope, regional 
ischemia), Needle thrusts do not produce blood. Severe pains in the 
whole extremity may precede the attack for days or weeks, and increase 
with the onset of the seizare, 

The local syneope may disappear without leaving any signs, or in a 
few minutes or hours a regional cyanosis, or local asphyxia, follows it. 
A blue-red diseoloration of the skin manifests itself on symmetrical parts 
of the hands and feet, fingers, and toes, almost entirely on the terminal 
phalanges, which become deep blue, blue-black, and finally black, 

The pains increase till they become unbearable. Slight hemorrhages 
and bulle may occur, 

The cyanosis is followed by gangrene, or the blue-black eolor changes 
toa red one, and the coldness decreases (regional rubor). Rubor may 
also occur instead of the cyanosis, Weiss seeks to refer this to a spasm 
of the vasodilators. A retrogression is also possible at this stage. The 
gangrene commences with small black spots, or with vesicles filled with 
bloody serum, which burst and leave a superficial black erust, which 
gradually exfoliates, or an ulcer whieh slowly heals over. The gan- 
grene may also extend downward so that the whole or a part of the 
phalanx mummifies (Fig, 284). The dead tissue is limited by a line of 
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ERYTHROMELALGIA. 

The condition which Weir Mitchell has characterized as erythro- 
melalgia, and which was more completely described by Lannois, begins 
with burning pains and reddening of the skin on the distal part of the 
feet, more rarely on the hands, or on all four extremities. 

The pains may come on suddenly, or a general discomfort or fever 
may precede them. They occasionally follow some over-exertion. They 
have their seat in the feet and toes, especially on the ball of the great 
toe, as well as on the heel, in the hands and fingers, and may pass to 
the proximal parts of the limbs. Soon afterwards occurs the reddening, 
which is most marked on the end phalanges of the toes and fingers. 
The pulp is especially reddened and also swollen. The patient com- 
plains of a feeling of heat; the skin-temperature is objectively in- 
creased; the blood-vessels pulsate distiuctly ; and local byperidrosis 
or small nodositics are observed. The sensibility is generally not 
markedly impaired, though hyperesthesia, as well as a slight hypesthe- 
sia, may occur. ; 

Redness, swelling, and pain are symptoms of variable intensity. 
At first the pain occurs only for a short time, especially after over- 
exertion of the foot; later it may be stationary or remit. It is rarely 
mild, but generally severe, and may increase “ to real torture.” 

A recumbent position and cold may make it less severe, while it is 
increased by walking, standing, and warmth. The swelling especially 
is increased by walking. In standing, the fect become redder and 
redder, the vessels pulsate heavily, and the skin of the extremities may 
take on a dusky purple color; the veins appear prominently. If the 
symptoms are severe, the patient avoids all contact with the floor. 

Accessory symptoms are generally present. Most cases complain of 
headache, vertigo, palpitation, and attacks of syncope. Many observa- 
tions tend to show that erythromelalgia may occur in the course of a 
central disease of the nervous system, as, for instance, hemiplegia. In 
some cases, an atrophic condition of the muscles of the extremities 
occurs. A combination of muscular dystrophy with the symptoms of 
cerebral tumor has also been noticed (Eulenburg). More and more does 
it appear (Lewin and Benda) that this is not an independent disease but 
merely a symptom, which is due to some organic or functional disease 
of the central nervous system and of the peripheral nerves (neuralgia, 
neuritis). The disturbance rarely develops in other parts of the body. 
Males are the most often attacked. As causes, we may mention exposure 
to cold, a neuropathic diathesis, and lues. It is a very stubborn disease, 
and extends with remissions and exacerbations over many years. It is 
worse in summer. 
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PROGRESSIVE FACIAL HEMIATROPHY. 

This disease was first described by Romberg. It is rather rare, and 
ocenrs almost exclusively in young persons from ten to twenty years of 
age, being uncommon after the thirtieth year, A cause cannot always be 
detected. Tnjuries to the face or cranium have often preceded the atrophy. 
Tt has several times followed an infectious disease, A facial neuralgia 
preceded it many times; neuralgic pains are, however, a common symp- 
tom of this disease. In two eases which came under my observation a 
severe neuropathic taint was found. 

The hemiatrophy forms gradually and rarely attacks the entire half 
of the face at once. Tt generally commences at definite points, especially 
in the orbital region and lower jaw, The skin thins out at these places, 
and loses its color, or becomes brown, yellow, or blue. A Iocal infiltra- 


Fra, 285, 





A woman with progressive facial herlatrophy, (After Hirt.) 


tion seems to precede the atrophy, The areolar tissue disappears also; 
the skin forms in folds and lies close to the bones, which also atrophy. 
The atrophy affects the skin, subeutancous tissue, and bones, oceasion- 
ally also the muscles, though the muscular atrophy is not a degenerative 
one,—i.e., not combined with qualitative alterations of electric excitabil- 
ity. Neither does it cause any pronounced impairment of function. 
‘The result of the process is a decrease in size of one half of the face, The 
bones appear markedly smaller, the eye is deeply sunken in, the brow is 
wrinkled, and the skin is of a yellowish or brownish tinge. If the disease 
is in an advanced stage, the difference between the two sides may be con= 
siderable (Fig. 285). 
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The tongue and larynx (Schlesinger) have been involved in a few 
cases, 
The eyebrows fall out or become white. The hair on the head is 
rarely involved. The secretion of the sebaceous glands is lessened ; but 
perspiration may be increased in quantity, and the temperature of the 
skin remains normal. It has been noticed in several cases that the skin 
of the atrophic side did not redden with that of the rest of the body. 
Anesthesia is rarcly present. The disease is progressive; it may, how- 
ever, sooner or later, come to a stand-still. The designation hemiatrophy 
is often not adequate, as the atrophy may at times extend to the other 
side (J. Wolff). Hemiatrophy has been noticed in combination with 
many other nervous diseases. 

It has been repeatedly found associated with neuralgia, epilepsy, and 
the psychoses, several times with chorea and spasms of the muscles of 
the face, jaw, and tongue, and once cach with tabes, syringomyelia, and 
multiple sclerosis. I observed it in connection with a congenital paralysis 
of the ocular muscles. Occasionally the pupils of the diseased side 
were dilated or narrowed. In a patient of mine the pupils were not 
only dilated but also almost reactionless to light. 

In the case illustrated in Fig. 285, I observed a convulsive tic ; in 
addition, the patient was troubled with typical hemicrania; she had 
also, the cicatrix of a cyst, which had empticd itself, upon her nose 
(dermoid cyst). The combination of hemiatrophy with scleroderma 
and alopecia has also been described. It is closely related to sclero- 
derma, and a differentiation is especially difficult whenever corresponding 
disease foci upon other parts of the body are combined with the facial 
hemiatrophy (Brunner and others). I saw such a case, in which a cir- 
cumscribed atrophy of the soft tissues and bones had developed in a 
characteristic manner upon the back over the vertebral column. A 
hemiatrophy extending more or less over the entire half of the body 
has also been observed. In the case just described I found in addition 
to the facial hemiatrophy not only similar foci upon the back but also 
a slight muscular atrophy—without weakness and without alterations of 
electric excitability—in the right leg. 

Most authors consider this disease to be a trophoneurosis, and regard 
it as being an affection of the trigeminal (Virchow), or of the Gasserian 
ganglion (Birwinkel), or of the sympathetic nervous system. Bitot 
believes it to be a primary skin disease. Moebius looks upon it as the 
result of a local infection or of an infection carried here from the tonsils. 
This hypothesis is based upon the fact that it often follows local injuries 
and infectious processes in its neighborhood (angina, abscess of a tooth, 
etc.). We cannot, however, do without the additional hypothesis that 
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this unknown infectious agent acts only in neuropathic individuals, 
The sympathetic theory cannot be so easily put aside by me. Similar 
types of facial emaciation have been observed in lesions of the sympa- 
thetic, and the fact that this disease is occasionally accompanied by 
dilatation of the pupils harmonizes with this view. 

Treatment is of no avail in this disease. 


Cases of facial hemiatrophy (Montgomery), as also a unilateral and 
crossed hypertrophy of the face and other parts of the body, have been 
described ; also a hemiatrophia cruciata (Lunz). 


EXOPHTHALMIC GUITRE (BASEDOW’S DISEASE; GRAVES'S DISEASE ; 
CARDIO-THYROID EXOPHTHALMOs), 

Graves, an English physician, first described this disease as a distinct 
symptom-complex in 1835, and Basedow independently wrote about it 
in Germany in 1843. 

The disease is one of middle life, though it may occur at any age 
from early childhood. It affects women more often than men. 

Hereditary influences can be detected in most cases, although it is 
rarely directly inherited. Dejerine saw it in four iditferent generations. 
Other nervous diseases are, however, found in the family, and nervous- 
ness or hysteria is generally observed long before the exophthalmio 
goitre itself appears. 

In such predisposed individuals, the disease may oceur without any 
further “ direct” cause. 

Emotional excitement or a pronounced mental shock generally, how- 
ever, precedes it, Trauma, over-exertion, debilitating diseases, and difli- 
cult pregnancy may also be exciting causes. It is doubtful whether in- 
fectious diseases and syphilis can be looked upon as causes. I observed 
two cases develop after influenza; other factors were, however, also in 
action. 

Symptomatology.—We speak of three cardinal symptums,— (1) 
tachycardia, (2) struma, (3) exophthalmos, These by no means, how- 
ever, constitute all the symptoms. The tachycardia is the most impor- 
tant. It occurs in all cases and in the initial stage. It may be regarded 
as the first symptom. The frequency of the pulse varies between one 
hundred and two hundred, and is about one hundred and twenty to one 
hundred and forty on an average. The pulse is gencrally small and soft, 
while the arteries pulsate strongly and noticeably. The frequency of 
the pulse is increased by mental excitement, without, however, it being 
entirely a result of increased mental irritability. Its constancy alone 
would contra-indicate this. In addition to the chronic acceleration, 


cial 
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attacks of tachyeardia and delirium cordis have been observed. The 
heart tones are loud, the apex-beat diffuse and somewhat increased. 

A physical examination of the heart may reveal nothing abnormal. 
We may occasionally detect a systolic murmur, especially at the base 
of the heart ; the heart in the later stages is also often dilated. Signs 
of a relative mitral insufficiency have been observed in some eases. Val- 
yular defects are, however, rare, and may be regarded as complications. 

Struma is rarely absent; the thyroid may also be diseased, even 
though it is not enlarged, The strama usually ovcurs after the cardiac 
disturbance. It is generally soft, vascular, and pulsating, though, as 
Moebius especially indicated, symptoms of Graves’s disease may exist 
conjointly with those of other forms of goitre. The degree of swelling 
is variable, and the gland has a tendency to fluctuate in size, The su- 
perficial veins are generally dilated, the hand may occasionally detect a 
distinct Hiri over the thyroid or near it, and auscultation reveals a 
aystolic bruit. 


Fra. 286, 





Exophthalinic goltre, Exophthalmos more pronounced on the left side, 


The exophthatmos is, in general, bilateral, It may at the beginning 
be limited to one eye, particularly the left, or it may develop in one eye 
more than in the other, (Fig, 286.) It may be slight or so marked 
that the eyelids can no longer be completely closed ; the museular inger- 
tions become noticeable, and the conjunctiva and cornea become the seat 
of inflammatory processes and even of ulcers. In some eases this has 
made enucleation necessary. 

A complete absence of exophthalmos is not so rare; when the 
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goitre is also absent the diagnosis may present difficulties. There are, 
however, other symptoms which occur rather regularly, and may be 
classed as typical symptoms, They are the psychic symptoms, nutritive 
disorders, physical weakness, tremor, skin discoloration, and diarrhea, 

Ocular Symptoms,.—Gracfe’s symptam is often present. Tf the pa- 
tient is asked to lower his eyes slowly, the upper eyelid does not follow 
the movement of the eyeball, or follows it but slightly, and the supra~ 
corneal part of the sclera comes into view. (Fig. 
287.) There is occasionally an insufficiency of 
the internal recti. If the patient is asked to 
look at the bedclothes and then at the tip of his 
nose, we find that one eyeball is in a position 
of convergence while the other one inclines out- 
ward. This sign is of importance only when 
no refractive errors exist, 

The palpebral fissure may be abnormally 

wide (even with absent cxophthalmos), and 
winking does not occur as often as in healthy 
persons (Stellwag’s symptom), In one of my 
eases this phenomenon existed in only one eye. 
On the other hand, in some cases repeated. .nzMamle | sell 
winking has been observed, Ocular move- (After Bruns) 
ments may be hampered by the exophthalmos ; 
a real paralysis is rarely observed, Even ophthalmoplegia externa has, 
however, been noticed (Warner, Ballet). Lacrymation may be a symp- 
tom of this disease (Berger). A vibratory tremor of the eyeball was 
observed several times. Jendrassik noticed bulbar symptoms in a few 
enses. Occasionally the retinal arteries pulsate distinctly, though an oph- 
thalmoscopic examination is otherwise negative, except in complicated 
cases. Optic atrophy has been described in two eases, but was probably 
acomplication. The same is probably true of an optic neuritis which 
I noticed in one ease. 

Psychic Anomalies,—The mental condition in exophthalmic goitre 
is rarely normal. Abnormal excitability, irritability, forgetfulness, 
hastiness, restlessness, and confusion are almost always present. Even 
the facial expression and manners of the patient betray this. He looks 
shyly at the examiner, appears restless, his glance is wild, his answers 
are ambiguous and evasive, and he cannot recollect many things, ete, 
The degree of this disturbance varies greatly in the different stages as 
_ well as in different individuals. 

Mania, melancholia, and hallucinations occur more rarely. They 
are generally atypical types of insanity. ' 


Fie, 287. 
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In severe cases, and especially in those with an unfavorable course, 
an acute delirium may develop late in the disease. On the other hand, 
psychoses occur in whose course certain symptoms of Graves’s disease 
appear. I have seen such a case, and Thoma has lately described a 
menstrual psychosis with periodic struma and exophthalmos. Sleep is 
generally disturbed and light. Several times I observed an abnormally 
deep sleep, accompanied by enuresis, from which the patient could not 
be awakened. : 

Nutritive disorders are always present. Emaciation may be slight or 
may increase to marasmus, even when the amount of food ingested is 
considerable, or increased in amount (Mueller). The bodily weakness 
of which the patients complain is partly due to this emaciation, though a 
real motor weakness does occur which occasionally affects the legs alone, 
and which may be so pronounced or temporarily so much increased that 
the patient collapses. A persistent paraparesis has also been observed. 
Hemiplegic and monoplegic conditions are very rarely present. A real 
muscular atrophy is rare. I found an almost complete gluteal atrophy 
in one case. 

The tremor is an almost constant symptom, although it is not present 
throughout the disease. It is found in the extremities, in the trunk, or . 
is limited to the head and upper part of the body. It is a rapid, vi- 
bratory tremor, of from eight to ten oscillations a second, the individual 
oscillations being regular, though slight exacerbations may occur. It is 
increased by motion, more so by mental excitement, though it is also 
noticeable during rest. In many cases, in addition to the tremor, move- 
ments similar to those of chorea were noticed. 

The deep reflexes may be increased: or decreased. In a few cases 
they were temporarily abolished. Marked pulsation of the small 
arteries, capillary pulse, and pulsation of the liver and spleen are 
occasionally observed (Gerhardt). 

The trophic, vasomotor, and secretory disturbances are various. 

A dirty discoloration of the skin is of frequent occurrence. Pig- 
ment spots, vitiligo, urticaria, and other efflorescences are also often 
seen. Tie discoloration may become as marked as in Addison’s disease. 
In one of my cases in which the buccal mucous membrane also showed 
an extensive pigmentation, I diagnosed exophthalmic goitre with Addi- 
son’s disease. Graying or falling out of the hair is often observed. 

Local edema (of a nervous origin) at uncommon places is a rare oc- 
eurrence. The cardiac weakness in severe cases finally produces a gen- 
eral hydrops. Swellings of a myxedematous character also occur. A 
swelling of the upper eyelid is a rather frequent form of the local 
edema, In a case examined by me, this edema of the upper lid was the 


DISEASES OF THE SYMPATHETIC NERVOUS SYSTEM. 859 


first symptom noticed. Nasal hemorrhages are not so rare; internal 
hemorrhage is. Multiple telangiectases occurred in one case. 

Among the secretory anomalies, hyperidrosis is the most important, 
as it is absent in but few cases. The sweats are partial (palms of the 
hands, head, etc.) or general ; the secretion may be so excessive as to 
compel the patient repeatedly to change his clothes during the night. 
A hyperidrosis unilateralis occurs more rarely. The decrease of elec- 
tric resistance of the skin, discovered by Vigouroux, is probably due to 
this pronounced dampness of the skin. Yet it does not occur in other 
diseases where the perspiration is abnormal. It is, at any rate, not a 
pathognomonic sign. 

Exact observations (Moebius and myself, Kohler, and others) have 
revealed the following : 

1. The absolute resistance-minimum is very low. 

To understand this it is necessary to remember that the electric resistance of the 
skin decreases under the influence of the gulvunic current. Upon the use of a moderate 
current strength (about ten elements) the resistance is decreased to a definite quantity 
(relative resistance-minimum) ; upon increasing it, one is able to decrease the resistance 


until finally a lower limit is reached, above which further increase of the number of 
elements does not lessen the resistance (absolute resistance-minimum). 


2. The resistance-minimum is obtained with a relatively slight elec- 
tromotor force (twenty-five elements,—thirty to thirty-five normally). 

3. Slight decrease with slight electromotor force. 

Polyuria is often present. Albuminuria and glycosuria have been 
observed. Polydipsia also occurs. Amenorrhea is rare. The digestive 
apparatus is generally impaired. The complaint concerning loss of 
appetite is heard as often as is that of bulimia, Attacks of vomiting 
occur in the course of the disease, and may increase to a condition of 
persistent vomiting. Diarrhea may become a very bothersome symp- 
tom. It consists of sudden and frequent and generally painful, watery 
stools, about four or five, sometimes ten or more inaday. They tend to 
produce exhaustion. Intestinal hemorrhages and hematemesis may also 
occur. 

Respiratory disorders occur occasionally, especially dyspnea and a 
paroxysmal dry cough. Bryson emphasizes the lessened expansion of the 
chest in inspiration, particularly in the severe cases, though the respira- 
tory weakness goes hand in hand with the muscular weakness (Patrick). 
The body temperature is generally normal ; intercurrent attacks of fever 
may, however, occur. A feeling of heat is often complained of. Swell- 
ing of the cervical glands has often beeri observed (Gowers, Miiller). 

Complications.—We have already alluded to the complication of 
this disease with the psychoses and with cardiac lesions. It is most often 
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pression, I found a dilatation of the heart with tachycardia, and learned 
that nineteen years before he had had Graves’s disease with complete 
development of all cardinal symptoms. In one of the worst cases that 
I have ever scen, in which general hydrops came on, due to a severe 
cardiac weakness, recovery resulted. In another complicated case, in 
which disturbances of compensation likewise came on, an inunction 
treatment—the patient had syphilis—wrought a marked improvement. 
In another case the symptoms disappeared, but were replaced by writer’s 
cramp and other nervous disorders. Pregnancy has an unfavorable 
influence on the disease, though in several cases improvement was 
observed in the course of the pregnancy. 

Differential Diagnosis.—Typical cases are easily diagnosed. The 
exophthalmos, if we exclude retrobulbar tumors and aneurisms, is rarely 
seen in any other disease, Difficulty in diagnosis therefore occurs only 
in the abortive forms, when two of the cardinal symptoms, the struma 
and the exophthalmos, are missing, or one is but slightly developed. In 
such cases we may be compelled to make a diagnosis from the tachy- 
cardia and the minor symptoms. But as psychic defects, excessive per- 
spiration, thirst, polyuria, vomiting, diarrhea, ete., occur also in neuras- 
thenia and hysteria, as docs nervous cardiac palpitation, we are liable 
to err in our diagnosis on this account. In these conditions, however, 
the tachycardia is not a constant but a paroxysmal symptom. Gracfe’s 
sign, the pigmentation, decrease in electric resistance, etc., may also, if 
searched for, be found present. The shyness, mental confusion, and 
weakness of the memory of Graves's disease are also more marked than 
in hysteric cases. A myopic eye should not be confused with exopbthal- 
mos. In doubtful cases the patient should be compared with photographs 
taken in carlier years. 

The symptoms which a struma produces by pressure on the sympa- 
thetic nerve are, asa rule, unilateral. Suffocation, hoarseness, dysphagia, 
dilatation of the pupils, ete., are also the principal symptoms. It is, 
however, not rare for the symptoms of exophthalmic goitre to engraft 
themselves on an old struma (Moebius). Marie desires to make a dis- 
tinction between the “ Basedowifien goitre” and true Basedow’s (Graves’s) 
disease. I have secn cases in which I could not determine whether ex- 
ophthalmic goitre or struma with symptoms of compression was present. 
The combination of a simple struma with nervous tachycardia may also 
obscure the diagnosis. 

Acute iodism may cause a symptom-complex allied to Graves’s dis- 
ease. 
Pathologic Anatomy.—Nature of the Disease.—Formerly degen- 
erative alterations of the sympathetic were repeatedly observed and 
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thought to be of moment. It has been noticed, however, that they are 
inconstant and not important. Examinations of the thyroid (Rénaut, 
Soupault, etc.) revealed cirrhotic processes, hyperplasia, and obliteration 
of the lymph-vessels, These alterations were also found in thyroids that 
macroscopically showed no changes. Brissaud claims that the goitre in 
Graves’s disease docs not differ pathologico-histologically from the or- 
dinary goitre. An hypertrophy or an abnormal persistence of the thymus 
has been often observed in this disease. 

Theories as to the nature and basis of this disease are numerous. 
The view that it is a disease of the sympathetic nervous system has much 
to recommend it. Many of the symptoms can be referred to disease of 
this system. The tachycardia, dilatation of the blood-vessels, the vaso- 
motor and secretory disturbances, etc., could be referred to a disease of 
the sympathetic; it is, at any rate, unreasonable to take exception to 
this view because some of the symptoms are due to irritation, others to 
paralysis. Such a combination of the two has been seen in many ner- 
vous diseases. Abadie has lately taken up the sympathetic theory again, 
and looks upon the disease as being due to a stimulation of the vaso- 
dilators of the sympathctic system. 

Another theory places the seat of the disease in the medulla. The 
experimental examinations of Filehne, who produced symptoms of 
Graves’s disease by section of the restiform body in animals, speak for 
this theory. Durdufi and Bienfait came to similar conclusions. The 
fact that ophthalmoplegia and bulbar symptoms occasionally occur in the 
course of exophthalmic goitre also supports this theory. Attention has 
been called to the fact that in moments of pronounced excitement a com- 
plex of physiologic phenomena may come on,—the eyes become widely 
opened, the bulbi become prominent, the heart beats rapidly, ete.,— 
symptoms which are found constantly in Graves’s disease in a more 
marked manner. The pons and oblongata may contain a centre, stimu- 
lation of which produces this symptom-complex (Putnam). Moebius, 
Brissaud, and others consider this region a place of minor resistance to 
the poison of exophthalmic goitre (see below). 

Gauthier and Moebius have lately set up another theory, to which 
Joffroy, Marie, Revilliod, and others have agreed. According to this 
hypothesis, the disease is due to overactivity of the thyroid gland (hyper- 
thyroidization or dysthyreosis). This theory is based on the assumption 
(the truth of which is now recognized by all but Munk) that the thy- 
roid is an indispensable organ which produces substances necessary to the 
organism or which have the function of neutralizing poisonous products 
of metabolism. It has been experimentally shown that the ingestion of 
thyroid extract in excess by an animal will produce most of the symp- 
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toms of Graves’s disease (Ballet, Lanz, de Enriquez). Buschan, how- 
ever, claims that after taking an overdose of thyroid tablets he did not 
experience any departure from his natural state. 

At any rate, the hypothesis which refers the disease to an abnormal 
increase in function of the thyroid gland is not very convincing. The 
further assumption must be made that the thyroid gland in nervous 
individuals is more easily placed in this condition and that nervous ex+ 
citement is particularly liable to spur this organ to increased activity. 
The experimental attempts to excite the secretion of the thyroid gland 
by stimulation of the nerves have not been successful (Hirthle). 


The opinion that toxic products play a réle in Graves’s disease seems to have somo 
support from the detection of poisonous bodies in the urine of such patients (Chevalier, 
Buinet, and Silber). The idea that destruction of the lymph-spaces in the thyroid 
gland causes a flooding of the venous blood with the secretory products of the thyroid 
is also worthy of being noted. Some observers seem to think that an acute post-infec- 
tious thyroiditis is the origin of the disease (Reinhold). Finally, the fact (in favor of 
Moebius's theory) has been brought forward that Graves’s disease may pass into myx- 
edema (Sollier, Baldewin, Kowalewsky, Joffroy). 

Lemcke assumes that the hypothetical poison acts first upon the musculature and 
produces an atony of it. 

Concerning the products of the thyroid gland, see page 869. 


Treatment.—The chief task of the physician is to place the patient 
under favorable conditions of life. If it is possible to close the source 
from which arises the psychic excitement affecting the patient, much will 
have been done. But even where this factor is absent or when it cannot 
be removed, mental and physical rest is the first essential. For this 
reason alone it is often advisable to remove the patient from his family 
and occupation and to place him in other surroundings. A sojourn in 
the country, in a hospital, or in a sanatorium may be very beneficial. 
Everything which may excite the patient—speculation, card-playing, 
theatre-going, ete—must be interdicted. 

The physician’s personal influence may also aid considerably in 
quieting the patient. Mild exercise in the open air is allowable, even 
advisable. Long journeys, the climbing of stairs, ete., should be avoided. 
In severe tachycardia rest in bed is demanded. Coffee, tea, and alcohol 
should not be allowed the patient. The diet should be strengthening, 
non-stimulating, and almost entirely vegetable. Smoking and sexual 
pleasure should be forbidden. 

In recent, not severe, cases, a mild cold-water treatment, especially 
cold rubbings, and warm baths may do good. Wet packs may relieve 
the tachycardia. Winternitz especially praises hydrotherapeutie meas- 
ures. Sea-baths are contra-indicated, but a sojourn at the sea-shore may 
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do good ; algo high, dry altitudes (up to one thousand metres), for exam- 
ple, in Aussee, Triberg, St. Blasien, Giessbach, etc. Improvement is 
also said to have occurred at St. Moritz. Mountain-climbing is, how- 
ever, not permissible. Electric treatment is often productive of much 
good. The best method is the stabile galvanization of the sympathetic. 
Place the cathode electrode (of a diameter of two to three centimetres) 
externally to the large cornu of the hyoid bone, between the angle of the 
lower jaw and the inner border of the sternocleidomastoid ; the other and 
larger one should be placed about the height of the fifth to the seventh 
cervical vertebra. Introduce a gradually increasing current of two to 
three milliamperes, shutting it off after two or three minutes. I and 
others have had good results with this method. Be careful not to use 
strong currents. Vigouroux recommends the following method of fara- 
dic treatment: broad anode of seven to eight centimetres in diameter 
on the neck, small cathode of one centimetre in diameter upon the sym- 
pathetic, for about one and a half minutes on each side, with a current 
just strong enough to cause contraction of the sternocleidomastoid ; then 
upon the motor-points of the orbicularis palpebrarum muscle; next use 
a larger cathode upon the jugular, the thyroid, and the cardiac region 
for about ten or twelve minutes. This treatment should be carried out 
every second day for weeks or months. Static breezes in the cardiac 
region are also said to do good. 

Many drugs have been recommended ; none are trustworthy. Iron, 
quinine, belladonna, and potassium iodide may be tried. Potassium 
iodide must be used cautiously. Kocher and Trachewsky laud sodium 
phosphate in doses of two to ten grains a day. The bromides should be 
given for the tachycardia as well as the restlessness (fifteen to thirty 
grains three times a day). Cold compresses or an ice-bag over the heart 
also do good. Opium is not of any value for the diarrhea. I had better 
results with colombo; the bromides are also sometimes beneficial. If 
Moebius is right in claiming that the body secks to remove the poison 
through the bowels, we are not justified in combating the diarrhea. 

Atropin may be given for the hyperidrosis, but a hydropathic and 
electric treatment will accomplish more. 

The exophthalmos, if considerable, may render necessary a pair of 
glasses to protect the eyes. Coughing, straining, etc., should be avoided, 
if possible. Compression of the eyeball is useless. Conjunctivitis, trau- 
matic keratitis, etc., should be treated in the ordinary manner. The 
exophthalmos may make a blepharorrhaphy necessary. 

A modified Mitchell rest-cure should be used against the marasmus, 

I have never seen hypnotism do good in these cases. Moebius, how- 
ever, reports some good results. 
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Treatment of the nose has done good in many cases. All hyper- 
trophies, etc., of the nose should, therefore, be appropriately treated. 
Symptoms of Graves’s disease have, however, also been produced by 
such nasal treatment (Schmidt, Semon). Improvement has also occurred 
after gynecologic operations. 

In the last few years attempts have been made to treat exophthalmic 
goitre with thyroid and thyroid extracts, a treatment which is opposed 
to the above thyroid theory. A small number of cases have been ap- 
parently improved thereby ; but in a majority of the cases it produced 
no results. My observations have also made me opposed to the use of 
this drug in these cases. 

Owen, Mikulicz, and others have administered thymus gland (ten to 
fifteen grains) with good results. 

Ballet and Enriquez used the serum of dogs whose thyroids had 
been extirpated, and found that it produced good results. We are hope- 
ful of some day finding a substance which, when introduced into the 
body, will destroy the poison. 

Surgical measures directed against the struma have been recom- 
mended for the cure of the struma and of the disease itself. Electrolytic 
treatment of the struma has produced a decrease in its size. In recent 
years many operations have been devised to make the thyroid harmless, 
either by direct extirpation (strumectomy) or by other methods. 

Poncet’s exothyropery may be ignored, as it probably is only of 
ephemeral interest. Partial ablation of the struma was first performed 
by Tillaux and Rehn. In recent years many surgeons have reported 
good results. Heydenreich’s statistics give a favorable result of the 
operation in eighty-two per cent. of the cases. Starr collected one hun- 
dred and forty operated cases, among which twenty-three were fatal, 
forty-five improved, three unchanged, and forty-five had an uncertain 
result. 

The operation is dangerous to life. According to Buschan, fourteen 
per cent. of all cases operated upon die. The operation is still under 
judgment. It should be carried out only in severe cases when other 
methods have failed and where no cachexia or marked cardiac weakness 
is present. : 

Marie desires to limit strumectomy to cases of “ goitre with second- 
ary Graves’s symptoms.” 

French authors (Abadie, Jaboulay, and others) recommend section of 
the sympathetic below the upper ganglion. Notwithstanding reported 
good results, I cannot speak favorably of this treatment. 
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ments become slow, also the speech and mentation. The skin becomes 
cold, pale, dry, scaly ; the hair falls out; the bones cease to grow; the 
loss of strength gradually becomes more marked ; and if not treated 
the patient, as a rule, dies, 

The disease does not manifest itself when only a part of the gland is 
ablated. It should not be forgotten that the symptoms of cachexia 
atrumipriva do not always occur after total extirpation, or sometimes to 
only a slight degree, due probably to the fact that the so-called accessory 
glands assume the funtions of the thyroid. It is also known that young 
individuals are affected more than older ones by loss of the thyroid. 

As the symptoms of cachexia strumipriva (and thyropriva) are iden- 
tical with those of myxedema, there can be no doubt that the cause of 
this disease is loss of function of the thyroid: 

We regard it as very probable that this gland forms a secretion which 
neutralizes toxic products of metabolism. The latter, if undisturbed, 
produce myxedema, They are especially deleterious to the central ner- 
vous system. ; 

We know now that sporadic cretinism is a disease identical with 
myxedema, an infantile myxedema. Persons with this disease present the 
following picture: dwarf stature, idiocy, myxedematous skin, pug nose, 
thick and everted lips, thick tongue, drooping eyelids, short plump neck, 
short unformed body, and absence of hair-growth. Fatty tumors in 
the cervical region and umbilical hernia often occur. Walking may 
be impossible, speech is impossible ; the development, both mental and 
physical, is extraordinarily slow, dentition is delayed, and the signs of 
pubesence never appear, etc. The absence of the thyroid is the cause of 
the disease. 

Many of the cases of so-called “ infantalism” (Bourneville, Thibierge, 
Brissaud) belong here. 

Degeneration of the glandular tissue of the thyroid gland (athyreosis) 
is the primary cause of myxedema. The result of such atrophy is a 
hyperplasia of the conncctive tissue in the skin, and an accumulation of 
mucin in the tissues (Halliburton, Thierfelder), though it has not been 
proved that the swelling of the skin is due to the increased mucin in 
the tissues. 

As exciting causes, exposure to cold, emotional excitement, traumata, 
difficult delivery, syphilis, and especially heredity, may be enumerated. 

The prognosis is, on the whole, unfavorable, though several times 
spontancous improvement, if not recovery, has occurred. 

We do not yet know the therapeutic value of our modern treatment 
of myxedema, but the results of the last few years indicate much for the 
future. 
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Treatment.—Schiff, by his experiments, first showed that the results 
of thyroid extirpation do not occur if the thyroid of an animal of a 
similar species be implanted in the abdomen so that it continues to 
functionate. 

Bircher, Horsley, and others built up our modern treatment of myx- 
edema on this discovery. Originally, thyroid tissue from anthropoid 
apes, sheep, and calves was transplanted ; later, an extract from the 
thyroid gland was injected subcutaneously (Murray), and next the 
glandular tissue or an extract from it was given internally (Howitz, Ver- 
mehren, etc.). The active substance, thyroidin, is contained in a glycerin 
extract and is taken from it, Baumann’s discovery, that the thyroid 
contains an organic iodine compound, thyroiodin, which is an effective 
part of the gland, is very important. Neither this preparation nor 
others, as the thyroidin, ete, can equal in efficiency the whole organ 
(Gottlieb, Drechsel, Stabel, Wormeer, and others), 

Tf the gland be administered in substance, commence with a fraction 
of a grain and gradually increase to one or two grains, Some authors 
recommend much larger doses to be given twice weekly, and not daily. 
Powders and tablets are now on the market and can be given, as they 
are reliable (Ewald). Fig. 289 shows the results obtained in a short 
time. 





Fig, 289, 
By 
Result of thyroid feeding in myxedema: A, before treatment; Th after several wevks’ tise of 
thyroid tabless. 


The patient should be placed upon a vegetable diet, and the treat- 
ment in general requires careful watching, as it may be dangerous. 
Though large doses of thyroid substance may be taken with impunity 
(Buschau, Becker), they produce, as a rule, tachycardia, dyspnea, an- 
orexia, emaciation, ete. > 

Even in those affected with myxedema, unpleasant symptoms may 
follow the ingestion of thyroid preparations, as cardiac palpitation, 
tachypnea, thirst, loss of strength, albuminuria, and even uremic symp- 
toms. There is, however, no doubt that many of these cases were due 
to the fact that decomposed thyroid glands were used (Lanz, Stabel), 
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All in all, the results of the thyroid therapy in myxedema are certain 
and brilliant. Relapses occur, however, when the treatment is discon- 
tinued, and require a renewal of the same. It further has been shown 
that a warm climate is beneficial to this class of patients. 





‘Cretins before thyroid treatment, (After Rallton-Smith.) 


Kocher and Lichtenstern treated with success cases of cachexia 
strumipriva in the above manner. 

Sporadic cretinism has also been successfully treated with thyroid 
extracts (Murray, Carmichael, Bramwell, Osler, Bourneyille, and others), 
Figs. 2904 and 2906 show the remarkable result in a pair of cretins 
(brothers) who had been treated with thyroid tablets. Here also, how- 
ever, it was not n cure, but a marked improvement which was produced, 


ACROMEGALY (MARIE); PACHYAKRIA (RECKLINGHAUSES). 


This disease, first thoroughly deseribed by Marie in 1886, may oc 
cur at any age, but is found particularly between the ages of twenty and 
forty. Both sexes are about equally liable to it. ‘Traumata and emo- 
tional shocks have been given as exciting causes. It develops insid- 
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iously in most cases, commencing with drawing pains and parasthesia 
in the limbs and a feeling of general weakness, Cessation of the 
menses is sometimes an early symptom in women. The important 
characteristic phenomenon is an enlargement or thickening of the distal 


Fra, 2906, 





Cretins after thyroid treatment, (After Railton-Smith.) 


ends of the extremities, as well as of the nose, lips, lower jaw, ete. The 
enormous development of the hands and feet, and particularly of the 
fingers and toes, is very noticeable, The swelling involves both the 
bones and the soft parts, so that the hand is enlarged in foto, thickened, 
and uncouth looking, but not deformed, and the thick, plamp, oeca- 
sionally lengthened fingers resemble sausages. Marie makes a distine- 
tion between the long-handed and the wide-handed forms. The skin is 
thickened, moist, spongy, and bloated. The bones of the wrist and 
ankle-joint may be thickened, while the metacarpal and metatarsal bones 
are not particularly altered. ‘The long bones of the extremities are also 
not much enlarged, so that a giant-hand is found on a slender forearm. 
The vertebral column, clavielcs, and sternum are, on the contrary, often 
affected. Kyphosis of the lower cervical and upper dorsal vertebrae is 
very often observed, the ends of the spinous processes being also often 
thickened. The sternum is broadened in toto and thickened, the ensi- 
form process being particularly prominent, so that the sternum presents 
a double hump (Sternberg). The thickening of the manubrium may 
cause a muffled tone on percussion, which Erb refers to the thymus. 
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The ends of the clavicles are thickened and elevated; the ribs are 
massive, as are also the patella. 

On the head (Fig. 291) the facial bones are particalarly altered. 
The external occipital protuberance may become very prominent 
(Schultze), and the cranial 
circumference may also be 
considerably increased. The 
projection of the chin and 
the occasional encircling of 
the upper jaw by the alye- 
olay processes of the lower 
jaw is particularly charac- 
teristic (prognathism), The 
zygomatic arch may also 
protrude markedly, and the 
soft structures of the face be- 
come hypertrophied, The 
nose is thickened, turned up, 
and flabby, the lips are 
heavy, and the tongue is 
broad, thick,and lengthened. 
The mucous membranes are 

ae also generally hypertrophied. 

Shape of the head in ncromesaly, (After Sehultee.) ‘The larynx is often enlanged 

in all directions, its mucous 

membranes are thiekened, and the voice is hoarse and deep. The 
lymph-glands of the neck may also enlarge. 

Struma may be present, but it is more common to find the thyroid 
gland smaller than normal, The thickened, bloated skin rarely has a 
myxedematous character. Fibroma, neuroma, and keloids (Schultze) 
are often found. ‘The internal organs may also take part in the hyper 
trophy and enlargement (splanchnomegaly). This is particularly true 
of the heart, as a result of which cardiac disturbances are often present. 

A condition similar to arthritis deformans is occasionally found in the 
joints. Many individuals affected with acromegaly are giants in stature. 

The general condition of the patient also suffers; movements are 
slow and awkward ; the patient is apathetic, without energy, and sleepy 
psychic disturbances occur occasionally, Cephalalgia is a frequent 
symptom, 

Other symptoms of a cerebral tumor also occur, though they are not 
coustant, To these belong, according to the observations of Hertel, 
Uhthoff, and others, atrophy of the optic nerves, optic newritis, and espe- 


Fi, 201. 
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cially ocular disorders of the type of homogeneous hemianopsia, hemi- 
achromatopsia, unilateral blindness with hemianopsia of the other eye, 
ete. ; also paralysis of the ocular muscles and hemianopic pupillary ri 
ity. Exophthalm:s was observed in one case. 

Bulimia, polydipsia, and polyuria are frequently observed. Melli- 
turia and true diabetes are by no means infrequent. Striimpell mentions 
an alimentary glycosuria as a symptom. 

The movements of the trunk and extremities are generally not in- 
volved, though a certain weakness and heaviness may be noticed. The 
tendon reflexes are normal or increased, or they may be absent. 

The disease takes, as a rule, a chronic course and may last for years; 
an acute onset is, however, not so rare. Relapses may also occur. 

Marasmus, diabetes, cardiac lesions, or intercurrent diseases (symp- 
toms of cerebral tumor) are the causes of death. 

The pathologico-anatomic examination reveals many alterations, 
Some of them have been shown on living subjects, with the help of 
X-rays, almost with anatomic distinctness. 





The bones are thickened and deformed partly by an increase in size of some parts, 
partly by increased depth of the fissures for the blood-vessels and by increased rough- 
ness at the points of insertion of tendons and ligaments. Massive stalactite-like osteo- 
phytic formations do not occur, though numerous small exostoses are found on the 
cranium and vertebral bodies. ‘The muscle-insertions are very prominent, and the in- 
tercostal spaces widened. The hypertrophy of the bones of the lower jaw is the most 
marked. 


The diseased bones show a thickened periosteum, periosteal new- 
formations, and thickening of the tendinous and aponcurotic insertions. 

Conditions similar to arthritis deformans are found in the joints. 
The skin is hypertrophied, also the connective tissue of the glands, 
arteries, and nerve-sheaths (Marie and Marinesco, Arnold). The spinal 
ganglia and the sympathetic were found hypertrophied several times. 

The brain, eyeballs, and abdominal organs may also be increased in 
size. An asymmetrical degeneration of the posterior columns of the 
spinal cord was found several times (Arnold, Dallemagne). The thymus 
is often persistent, at times hyperplastic. 

The thyroids were generally found diseased, either small and atrophic 
or goitrous. 

The most constant condition observed, however, is the enlarged hypo- 
physis (Marie). It is hypertrophic and swollen, and tumors of the type 
of adenoma, sarcoma, and glioma have been described as occurring in it. 
Hypertrophy of this organ produces a compression of neighboring parts 
of the brain and cranial nerves, as well as a wearing away of the sella 
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turciea and the sphenoid bone, even to such a degree that the tumor 
protrudes beneath the pharyngeal mucous membrane. 

The diagnosis is easily made in developed cases. ts close relations 
to myxedema and cretinism may occasionally make a diagnosis difficult, 

though in acromegaly the myx- 

Fra. 202, edematous swelling, coldness and 

dryness of the skin, loss of hair, 

ete, are absent; while, on the 

other hand, hypertrophy of the 

bones does not oceur in myxe- 

dema, The two conditions may, 
however, exist side by side. 

Giantism occurs in about one- 
fifth of all acromegalies. Stern- 
berg has shown that most of the 
giants described in literature were 
acromegalies, Tt has been as- 
sumed that these conditions are 
identical, that giantism is the 
acromegaly of the young (Klebs, 
Massalongo, Brissaud, and Meige). 
Giantism may, however, occur 
under other conditions, may be 
combined with various constita- 
tional disorders, and only forms 
a predisposition towards acrome~ 
galy (Sternberg). 

Partial giantism, partial ma- 
crosomia,—ie., hypertrophy of 
individual parts of the body (ma- 
crocheiria, macropodia, hemihy- 
pertrophy, ete.),—is distinguished 
by its congenital origin, by its 
being confined to one part of the 
body, and by the extraordinary deformity of the affected limb. 

Cireunscribed lipoma and elephantiasis, or both conditions together, 
may also produce a kind of partial giantism, Schlesinger describes a 
partial macrosomia with bulbar symptoms. 

Osteitis deformans (Paget) is allied to osteomalacia, Tts chief symp- 
toms are a marked distortion of the extremities, especially of the leg, 
while the hands and feet are spared; the cranium is also inereased in 
volume, though the acromegalic alterations of the soft tissues, ete., are 





Woman with acromegaly, (After Sternberg.) 
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absent. Cerebral symptoms also occur due to compression of the cranial 
nerves. The disease almost always occurs after the fiftieth year. 

Diffuse hyperostosis is a disease of youth, especially characterized by 
an increase in size of all the cranial bones. The contraction of the 
cranial fosse, orbits, and all foramina may cause blindness, deafness, 
exophthalmos, headache, dementia, etc. This disease, of which little is 
known, is very rare. 

Leontiasis ossea is a tumor-like hyperostosis of the cranium, charac- 
terized by the formation of bony tumors. As Starr claimed, many dif- 
ferent forms are grouped under this name. He speaks of a case described 
by me, in which both the bones and the soft structures of the cranium 
were increased in volume, as one of megalocephaly. 

True elephantiasis, pachydermiaas a result of local asphyxia, and the 
adipositas dolorosa of Dercum are difficult to distinguish from acro- 
megaly. 

Syringomyelia may produce an enlargement of the hands, ete., but 
the cardinal symptoms of this disease render an error in diagnosis im- 
possible. 

Finally, Marie distinguishes a hypertrophic osteo-arthropathy (second- 
ary hypertrophic osteitis according to Arnold) and gives the following 
differential points. 

In the osteo-arthropathy, or osteopathy, the hands are large and 
paw-like ; the end phalanges appear drum-shaped, and the nails are thick, 
short, brittle, and bent. In acromegaly the soft structures are particu- 
larly involved; in osteopathy it is the bones which suffer the most 
damage. In acromegaly the region of the carpometacarpal joints is 
swollen and thickened; while this region is generally spared in osteo- 
pathy. The lower jaw is always involved in acromegaly, the vertebree 
are thickened, and cervicodorsal kyphosis is present ; while in the other 
disease the lower jaw is not affected, and if kyphosis occurs it is found 
in the lower part of the vertebral column. 

Osteo-arthropathy occurs particularly in combination with cardiac 
and pulmonary disorders. 

The cause and the primary seat of acromegaly are not known. 
Many facts seem to indicate that the basis of the disease is the alteration 
in the hypophysis. Experimental observations by Vassale and Sacchi 
seem to show that the hypophysis is necessary to the organism, and fur- 
nishes a specific product to the blood. 

Tumors of this gland may, however, exist without acromegaly occur- 
ring. Some authors, as Striimpell and Arnold, regard the increase in size 
of the hypophysis as merely a co-ordinate phenomenon. The part which 
the thyroid plays in this disease is also obscure. Atrophy of the thyroid 
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may produce a secondary hypertrophy of the hypophysis (von Stieda, 
Fiselsberg, Hofmeister). 

Treatment.—We are still experimenting in the treatment of’ acro- 
megaly. Thyroid and pituitary extracts have been administered without 
any noticeable or equable results (Putnam, Bramwell, Ransom, etc.). 
Caton and Paul sought directly to extirpate the tumor of the hypophysis. 
Death resulted in three months. 

Iodine and mercury are said to have done good in several cases. 


SECTION VI. 


CONDITIONS OF INTOXICATION, WITH ESPECIAL IN- 
VOLVEMENT OF THE NERVOUS SYSTEM. 


ALCOHOLISM. 


ActTE alcoholism will not be discussed here. The chronic misuse 
of alcohol affects injuriously the central as well as the peripheral nervous 
system. The cerebral functions are variously disturbed. Irritability, 
indolence, apathy, weakness of the will, loss of the ethical sense and 
of the memory, are the common psychic conditions produced by alco- 
holism. Complete dementia is not rarely seen in the advanced stage, 
which may last for vears and pass to idiocy. The acute psychoses which 
develop during alcoholism will not be discussed here; only the acute 
toxic psychosis, zaz’ foz7v, delirium, will be considered. 

Chronic alcoholic intoxication also produces cerebral disorders whose 
symptomatology in many respects corresponds to the picture of the nea- 
roses,—epilepsy, hysteria, and neurasthenia. About thirty per cent. of 
the alcoholics who are received in the delirium ward of the Charité, in 
Berlin, are epileptics. They differ from true epileptics in the late develop- 
ment of the disease and its retrogression with the withdrawal of alcohol. 
The attacks also generally occur as a result of marked excesses. Some 
authors (Féré, Magnan, Warthmann) look upon alcoholism only as an 
exciting cause of epilepsy, though this conception does not seem to 
me to correspond with the facts. Delirium tremens is often ushered in 
by an attack of epilepsy. 

The subjective disorders of alcoholics are very similar to those of 
hysteria and neurasthenia. They often complain of fear, general weak- 
ness, sleeplessness, unrest, trembling, depression, pains, loss of appetite, 
palpitation of the heart, ete. As objectice symptoms we find increased 
knee-reflexes, increased mechanical excitability of the muscles and nerves, 
hyperidrosis, hypesthesia and anesthesia of the special senses, taso-motor 
disorders, ete., symptoms which are also similar to those of neurasthenia 
and hysteria. The attacks of spasms are also very similar to those of 
hysteria. Unilateral convulsions and paralyses also occur, which are 
capable of retrogression, and which, as far as my experience goes, are 
not produced by anatomic alterations. Tetanoid spasms with intact con- 
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sciousness, similar to attacks of strychnine poisoning, have been described 
by-Siemerling. 

The alcoholic tremor, one of the most common symptoms, is generally 
more intense and coarser than the tremor of the neuroses, is found 
in the lips and tongue as well as in the fingers, and is most intense in 
the mornings as long as the patient is temperate. It accompanies the 
voluntary movements without being strictly combined with them. 

The gastric disturbances are generally due to a true gastritis, though 
they may be merely nervous in character. The morning vomiting, 
nausea and vomiting of slimy masses, and anorexia are especially char- 
acteristic. 

Ocular disturbances, which are very common, may be functional in 
character (concentric contraction of the visual fields) or due to an optic 
neuritis or a partial atrophy of the optic nerve with pallor of the temporal 
halves (as has been particularly described by Uhthoff). The symptom 
generally accompanying this is a central scotoma for colors (red and 
green, see page 449). 

Another set of symptoms occurring in alcoholism are due to a 
peripheral neuritis caused by the intoxication. Slight degrees are at any 
rate very common, and probably produce the cutaneous and muscular 
hyperesthesia, the paina in the legs, and the objective sensory disorders 
which are found in the area innervated by a cutaneous nerve,—eg., the 
external femoral cutaneous. Under the influence of certain factors, this, 
to a certain extent, latent neuritis may increase until a true alcoholic 
multiple neuritis is present (which sec). 

The results of alcoholism described may be variously combined and, 
in addition, the alcohol may act upon the blood-vessels, liver, kidneys, etc., 
and combinations of these different disorders may produce a varied 
symptom-complex. 

The severe forms of alcoholism are especially noticeable in whiskey 
and gin drinkers, though imbibers of wine and beer are not exenipt, 
some results, as multiple neuritis, being particularly common in beer 
drinkers. 

No age is spared, although, of course, most cases occur in middle- 
aged persons. Individual peculiarities have much to do with the resist- 
ance to alcohol, some being able to stand much more than others. 
Traumata lessen this resistance. 

Dipsomania is often a symptom of a neuropathic disposition, and 
such persons are particularly liable to the alcoholic psychoses. 

Delirium tremens deserves special mention. It may occur at any 
time in the course of an attack of alcoholism and often undergoes remis- 
sions. Cases are known in which the same person had twenty to twenty- 
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seven attacks of delirium tremens. It has been wrongfully assumed 
‘that abstinence in one who was previously a heavy drinker may evoke 
it. It never occurs without a reason, and is generally brought on by 
some exciting cause. Severe aleoholic excesses, traumata, and pyrexial 
diseases (especially pneumonia) are such exciting causes. 

The first symptoms are loss of appetite, marked tremor, motor and 
psychic unrest, and depression. The sleep next suffers; it is disturbed 
by fearful dreams; such persons particularly find it diffienlt to go to 
sleep, as the mere closure of the eyes evokes frightful visions. The 
speech is influenced so that it resembles that of paresis, a tremor of the 
lips and a kind of syllable-stumbling being present. ‘The delirium 
asserts itself in that the motor and psychic unrest and the tremor increase 
in intensity, and innumerable halluctnations and illusions force themselves 
upon the patient. The hallucinations and illusions are generally con- 
nected with real impressions. In the threads, ete., of the bed-cover, he 
sees lice and spiders, which run around ; the figures in the carpet are 
similarly denoted. At first, when he opens his eyes, he is conscious of 
being in error, but he is soon mastered by the hallucinations and delu- 
sions. The patient sees animals and bugs on the bedclothes, -hears 
unpleasant noises, is completely confused, the phantasies aroused by the 
hallucinations rapidly following one another. In addition, we find rapid 
involuntary movements, the patient waving his hands in all directions, 
pulling at the bedelothes, catching at everything he comes in contact 
with, ete. He seeks to drive away animals or to catch them ; he tries to 
pull worms, threads, ete, from his mouth; he seeks to guard himself 
from persons who threaten to kill or poison him, ete, These notions 
vary rapidly, but are almost always comic, grotesque, or terrifying. 
Even though terror and anxiety dominate him, he seems generally in 
particularly good spirits. The patient cannot be aroused from his de- 
lirium or can be diverted only for a few moments, in which, however, he 
is generally docile and not aggressive. 

During the delirium the appetite is lost, the pulse is accelerated, 
ot one hundred and twenty to one hundred and fifty beats, may 

be dicrotic, and the temperature may go as high as 104° to 106° F. 
Elzholz found increase of the leucocytes and excess of polynuclear neu- 
trophile cells over the mononuelear in the blood at the height of the 
delirium. 

The patient is insensitive to pain and moves his injured limbs. For 
this reason pneumonia is often not detected, he neither complaining of 
pain nor breathing superficially. 

The patient perspires rather freely, and the urine of fifty per cent. of 
the cases contains some albumin, Albumosuria occurs more rarely 
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(Liepmann). He may pass his urine or feces in the bed, but retention 
of the urine does not occur. The delirium reaches its height in two or 
three days, lasts three to six days, and generally ends in a deep six to 
twelve hours’ sleep. The pulse again becomes full and slow and the 
temperature normal, Tremor and unrest may persist for some time 
afterwards, and a dreamy and partial recollection of the delirium may 
be present. In less favorable cases it persists and only a new sleep 
brings recovery. 

Some cases remain delirious and die from collapse. The pulse be- 
comes smaller and smaller; the temperature remains high or suddenly 
rises. Cardiac weakness, pneumonia, nephritis, trauma, etc., are unfavor- 
able to recovery. It is a bad sign if, after the critical sleep, the pulse- 
beat and temperature do not go down. 

The delirium may be accompanied by hallucinatory confusion, by 
insanity with delusions of jealousy, or by dementia. Krukenberg has 
shown that often during the delirium, and even eight to fourteen days 
after, a concentric contraction of the visual field is present. It also 
appears as if in rare cases cerebrocortical symptoms may develop at the 
height of the delirium (Bonhéffer). 

The anatomic alterations which have been found in the central ner- 
vous system in alcoholics are slight, and are limited to hyperemia of the 
cerebral membranes, slight cloudiness, perhaps edema, of the arachnoid 
and pia, and external hydrocephalus. Pachymeningitis heemorrhagica is 
not rarely found. Berkeley has lately, by the newer (microscopic) 
methods, discovered alterations of the nerve-cells of the brain ; Bonhéffer, 
with Marchi’s method, a medullary degeneration of the radiating fibres 
of the motor cortex. The value and significance of these discoveries are 
still under discussion. 

Treatment.— Withdrawal of all alcohol, which is the principal pro- 
cedure in the treatment, can be successfully carried out only by hospital 
treatment. The necessity for total abstinence in these cases is now 
almost universally recognized. The institutions of Dr. Smith in Mar- 
bach, on the Bodensee, of Dr. Schmitz, in Bonn, and of Dr. Fairer in 
Rockenau, are for alcoholics, though they are treated in most nervous 
institutions and sanatoria. Asylums conducted by laymen are those of 
Ellikon near Zitrich, Lintorf near Diisseldorf, Leipe in Silesia, and 
others. Forcl, Kraepelin, and others have lately also advocated the 
absolute withdrawal of alcohol and continued abstinence. After being 
discharged the patient should take the pledge or join some temperance 
society and refrain from drinking for life. 

Forel, Ouspensky, etc., report cures through hypnosis. Its value is, 
however, still sub judice. 


CONDITIONS OF INTOXICATION. 881 


It has been recommended to excite antipathy for alevhol by adding 
to all intoxicants strychnine or wine of antimony (Hughes). 

Withdrawal of alcohol has often caused the most severe symptoms, 
as the dementia, to disappear. 

Only when pneumonia is present, or collapse is threatened, should 
alcohol be given. Forel, however, insists that it should not be given 
even in these contingencies. A strengthening dict is necessary. The 
delirious patients must be treated in institutions where isolation with all 
precautionary measures can be instituted, and where strait-jackets and 
similar procedures can be avoided. In mild delirium the bromides often 
are of good service. Narcotics should be used very cautiously ; chloral 
hydrate should be preferred to the opiates, though sleeping potions 
should be used only at long intervals and with careful observation of the 
heart’s action. Sérychnine has been recommended for the alcoholic 
tremor. According to my experience the bromides act favorably upon 
this tremor. 

Hyposcine often dues good in these cases. 


CHRONIC MORPHINE INTOXICATION (MORPHINOMANIA). 


By morphinomania Levinstcin characterized that unfortunate condi- 
ton in which individuals feel compelled to use morphine as a stimulant 
and means of enjoyment to such a degree that subjective and objective 
disturbances of the system are produced, and, in addition, the diseased 
condition which results from its improper use. This condition is almost 
entirely due to subcutancous injections of morphine, very rarely to its 
use per os. The manner in which the trouble develops is generally the 
following: Originally, the morphine was used to combat some psychic 
or physical pain. From its continucd regular use the body beeomes ac- 
customed to it, the desire makes the habitué a slave to the drug, and, as 
the original dosage is no longer able to produce a condition of euphoria, 
it is gradually increased. Finally, the individual becomes incapable of 
any mental work, or of pursuing his calling, or of associating with other 
people unless he previously takes that quantity of morphine which places 
him in mental and physical vigor. 

With this hunger for morphine, other general disturbances occur 
(tremor, gastric disorders, cough, ete.), which disappear with the inges- 
tion of the poison. : 

We cannot speak of morphinomania in those cases in which morphine 
has been taken regularly for weeks or months on account of an acute 
painful disease, and is discontinued after the disease is over, even though 
signs of chronic morphine poisoning may be present. 

Physicians are most often attacked by this disorder. Among two 
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hundred and fifty morphinomaniacs ninety-three were physicians ; among 
one hundred male patients forty-two were physicians. Druggists are 
next in point of frequency. It seems to me that this ailment has become 
less frequent in the last ten years. 

A large percentage of those attacked do not have a chronic incurable 
disease combined with pain; neurasthenics, hypochondriacs, and those 
with slight depression of the spirits are more often the ones who use or 
desire the physician to give them morphine. 

Naturally, only those become morphinomaniacs in whom the drug 
produces a feeling of euphoria, or a kind of inebriation of the senses com- 
bined with much pleasure. As soon as this intoxication disappears and 
the ordinary depression or pain returns, the desire or feeling of neces- 
sity for morphine manifests itself anew ; and as such persons are origi- 
nally weak in will-power, or have become so from the persistent use of 
morphine, they fall deeper and deeper into its toils. Physicians who, 
on account of their profession, are compelled to be constantly at their 
post, and who have constantly this drug at hand, are particularly liable 
to be overcome. 

The dose which is injected is on an average about fifteen grains a 
day, though cases are known in which forty-five to seventy-five grains 
were injected. Some of these individuals use another drug also (cocaine, 
chloral hydrate, chloroform, ether, ctc.). 

Sooner or later, sometimes in from six to eight months, at times only 
after a year or so, the symptoms of chronic morphine intoxication appear. 

Nutrition suffers, the fatty tissue gradually disappears, the skin be- 
comes flaccid and loose, the face pale or ashy-gray, or sometimes deeply 
red. The pupils are generally narrow and react slowly to light. Diplo- 
pia and paresis of the accommodation occur occasionally. Hoarseness, 
thirst, loss of appetite, tremor, and disturbances of speech, depression, and 
unrest, inability for mental work, etc., also occur, symptoms which, for 
a long time, are relieved only by morphine. After the injection the 
patient feels rejuvenated and capable of doing anything. 

The demoralizing influence of the morphine habit is well known. 
The individual is unreliable, untruthful ; his ethical sense becomes lost. 
A true toxic psychosis rarely results. As a rule, obstipation develops, 
and often gastric disturbances, Impotence and amenorrhea are constant 
results. 

Azoospermia, or absence of spermatozoa in the seminal fluid, has been 
observed, also u/buminuria, Conditions of sleeplessness, or slight mental 
confusion, or attacks of unconsciousness, may be transient symptoms. 

In a few cases fever has been observed. Marasmus finally results, 
from.which the patient dies. Multiple abscesses are often observed, pro- 
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duced by the injections, and act unfavorably upon the general condition. 
Infectious diseases, particularly pneumonia, take an unfavorable course 
in these subjects. 

If the poison is withdrawn from the individual, symptoms arise 
which are called the phenomena of abstinence. A few hours after the 
last injection the patient becomes restless, anxious, excited, and longs for 
his morphine. He cannot sleep, jumps from his bed, and moves around 
here and there. Nausea, vomiting, diarrhea, palpitation of the heart, hy- 
peridrosis, coryza, ptyalism, yawning, cough, tremor, neuralgic pains, 
accommodation paresis, and dilated, unequal pupils are some of the symp- 
toms which occur soon afterwards. The symptoms gradually grow 
worse, hallucinatory excitement, mania, and cpileptic or chorcie attacks 
occurring occasionally. 

Levinstein describes a delirium very similar to that of alcoholism. 
A stadium may follow this, in which hallucinations, particularly of an 
hypochondriac character, harass the patient. It lasts only a few days. 
Collupse is the most dangerous symptom of this period, death often re- 
sulting in and from it. The pulse becomes suddenly irregular, slow, 
sinks to forty or even to thirty, the patient becomes unconscious, breathes 
laboriously, the face becomes pallid and sunken, ete. The sexual desires 
are aroused in the first days of abstinence. 

Prognosis.—The prognosis is very unfavorable. Even if the with- 
drawal of the drug is accomplished, the danger of a relapse is very great. 
Of cighty-two patients of Levinstein, all males, sixty-one relapsed ; of 
twenty-eight females, ten; of thirty-two physicians, twenty-six. The 
best prognosis is in those patients who use the morphine for a disease 
which has become cured in the mean time. 

Treatment.— Prophylaxis is of the utmost importance. Careless use 
of morphine and of opiates cannot be too strictly avoided. The physi- 
cian should never allow others to use the hypodermic syringe except in 
cases where death is expected. If the physician finds it necessary to 
give morphine, he should stop its use as soun as possible. The greater 
the euphoria produced by the morphine the more caution is necessary in 
its use, 

The only treatment of morphinomania is by the withdrawal of the 
drug, even though definite results have been secured in only a few 
instances. Obersteiner, however, is not right in limiting the conditions 
necessary for this plan of treatment. Levinstein was in favor of a 
sudden withdrawal, and used a modified method only under certain cir- 
cumstances,—for instance, when the morphinomania was combined with 
grave diseases of the internal organs and when collapse was threatened. 
Tn the modified method the full dose is given, then an aliquot part 
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given for a few days. Other physicians who have had experience in 
these cases (Burkardt, Miller, Obersteiner, etc.) are in favor of a 
gradual withdrawal. 

Withdrawal is practicable only in an institution where the patient 
can be constantly and carefully watched. I have come across but three 
or four cases in my practice who were able to quit the use of this drug 
of their own accord. 

Sometimes a desire for suicide becomes noticeable, which demands 
particularly careful watching. 

Great stress must be laid during this withdrawal upon keeping up 
the strength of the patient, and in this respect alcohol (champagne, port 
wine, cognac, ete.) must be used, though as sparingly as possible. Vari- 
ous drugs have been recommended to replace the morphine, as cocaine, 
aparteine, nitroglycerin, etc. Cocaine should not, however, be used. 
It renders the withdrawal of the morphine easy, but produces severe 
psychic disorders, the cocaine psychosis, which is a particularly varied 
form of hallucinatory paranoia. The use of cocaine often converts a 
morphinomaniac into a “cocaine fiend.” 

Chloral hydrate may cause delirium. Codeine, belladonna, the bro- 
mides, quinine, ete., may be tried, but should be used only for a short 
time. 

Baths with. cold douches are beneficial ; general massage may also be 
used for the long, persistent insomnia. Hypnosis might be tried for 
the same purpose. 

Severe conditions of collapse are combated most easily by morphine ; 
generally only a small dosage (.03) is necessary, which, however, if the 
desired effect has not been secured, must be repeated. 

After the drug has been withdrawn, the patient must still be watched 
over by the physician, and should not be permitted immediately to 
return to his family and work. It is especially advisable to have him 
take a sea-journey afterwards, the ship’s doctor being carefully instructed 
about the case. I secured a permanent recovery in one case by this 
method. In another case, the patient, after reaching Helgoland to 
winter, turned to chloroform as a tipple, and this was probably the 
cause of his death, which occurred there. 

Above everything else, avoid at any time giving a patient who is 
cured an injection of morphine. Even when the individual undergoes 
a remission, the withdrawal has some effect, as from that time smaller 
doses are required. 


CuroNIc LEAD-INTOXICATION has been described on page 318. 
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TETANUS. 


The most important, perhaps the only, cause of tetanus is an infec 
tion by the bacillus tetani, which was discovered by Nicolaier. Kitasato 
has made pure cultures of it. This bacillus, found in the earth, enters the 
body through a wound of the skin, or by way of the mucous membranes 
(pharynx, uterus), and produces local and constitutional disease. It is 
not the bacillus itself, but its products—tetanin, tetanotoxin, or spasmo- 
toxin, and a very poisonous toxalbumin obtained from pure eultures— 
which produce tetanus. A laboratory infection resulting in this way has 
recently been described, 

Dirly wounds—either trom dirt, splinters of wood, or other foreign 
bodies (particularly horses’ excrement)—are the starting-places for the 


disease. The spores of the bacillus may remain on foreign bodies viru-_ 


Tent for years. Puerperal tetanus is, without doubi, also of a similar 
origin, as is also tetanus neonatorum. The patient may be infected 
through a tampon or from the forceps in the first case, and through the 
navel in the other. An idiopathic or rheumatic tetanus, so often spoken 
about, does not ocenr; in these cases the wound has been overlooked. 
Endemic or epidemic attacks of tetanus have been repeatedly observed, 
Tt is also certain that the disease oceurs more frequently in the tropics 
than with us. 
Fie, 298, 





Facial expression and posture in tetanus, (After Brunner.) 


Symptomatology.—As a rule, the initial symp oms do not occur 
until from five to ten days after the injury, sometimes longer, but in 
some ¢ases may come on within a shorter period. 

Almost always the first thing noticed is a contraction of the muscles 
of the jaw and neck, which may be so slight that a diagnosis of rheuma- 
tism is made, It soon afterwards, however, inercases to a tonie spasm. 
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Trismus is almost always the first symptom, and soon afterwards opis- 
thotonos develops. The pharyngeal muscles may become involved 
early ; a feeling of tension in the throat or a difficulty in swallowing 
will then be among the early symptoms. The intensity of the spasm 
increases from day to day, extends to the face, trunk, and finally to the 
extremities, though the arm, especially in its distal part, may be spared. 
In this descending progression of spasm from muscle-group to muscle- 
group, a certain order of development is noticed: In some cases the 
ocular muscles are also affected. . 

The condition of the patient becomes pane worse, the more so 
as the respiratory muscles become involved in the spasm. He lies in 
bed, breathing heavily, with rigidly contracted features, the brow corru- 
gated, the eyelids drawn together from spasm of the orbicularis, the 
angle of the mouth drawn downward (see Fig. 293), the jaws tightly 
pressed together, the head drawn backward, the abdominal muscles as 
hard as a board, and the muscular contour of the extended legs sharply 
mapped out. The muscles relax only in sleep. In a few cases empros- 
thotonos or pleurothotonos occurs instead of opisthotonos. This chronic 
spasm causes a certain degree of pain, often severe, which increases 
during the attacks, ; 

From time to time a convulsive increase of the muscular tension 
occurs, which lasts a few seconds and causes excruciating pain. These 
attacks, which last only a few seconds, may be produced by reflex action, 
—handling or shaking the patient or irritating his special senses. 
Dyspnea may result from involvement of the laryngeal and thoracic 
muscles. Speech and deglutition are generally hindered, as is also the 
evacuation of the bladder and bowels. Complete retention of the urine 
may take place. No disorder of sensibility or of the mind occurs, the 
patient being perfectly conscious. The temperature is normal or in- 
creases when death approaches, sometimes to a considerable degree. A 
post-mortem increase to over 112° F. has been observed. Pronounced 
sweating is an almost constant symptom. Corresponding to it we tind 
the quantity of urine decreased and strongly concentrated. Albuminuria 
has been observed. The local muscular spasms so often seen in experi- 
mental tetanus are rarely observed in man. 





In a typical case Rose would differentiate five stages: (1) that of trismus; (2) that 
of general rigidity ; (3) that of the general convulsions ; (4) that of reflex convulsions ; 
(5) that of exhaustion, Some have also classified tetanus into acute, chronic, mild, im- 
mediate tetanus, ete., according to the acuity of development, course, and severity of 
the symptoms (Lurrey, Rose). 


The disease generally lasts for several weeks. If it takes a favorable 
course, the attacks disappear, then the continuous contraction lessens, and 
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the trismus ceases. Death results in about ninety per cent. of the cases in 
five or six days, though it may not occur until fourteen days. Asphyzxia, 
exhaustion, or cardiac paralysis produces a lethal result. After the first 
week recovery is probable ; after fourteen days, almost certain. “If the 
symptoms are mild from the first, the prognosis is good. If they are 
severe or the time of incubation is short (from four to five days), the 
prognosis is bad. 

The diagnosis is not difficult. Tetanus may, however, be at first 
confused with strychnine poisoning or with hysterie opisthotonos, Strych- 
nine poisoning may be differentiated by the history, the rapid onset of 
the symptoms after the poisoning, the immediate wide extension of the 
contractions, and the prominent reflex spasms. It may be distinguished 
from hydrophobia by the permanent rigidity. 

Hysteric opisthotonos is rarely combined with trismus, and the other 
phenomena of hysteria are generally detectable. Anatomic alterations 
have been found, but not constantly enough to be of any moment. 
These were neuritic processes, alterations of the ganglion-cells of the 
anterior horns (in experimental tetanus by Goldscheider and Flatau and 
Beck). It may be assumed as certain that the disease is due to a toxic 
injury of the gray matter of the cord and medulla, though a direct 
lesion of the peripheral part also occurs. 

Treatment.—Avoidance of all excitement. The patient should be 
placed in a dark, noiseless room, the bed should not be shaken, and all 
manipulations of his body are contra-indicated. A strengthening diet 
is necessary ; the tube can be passed through his nose or between the 
teeth, or nutritive clysters may be employed. Chloral hydrate should 
be used to combat the muscular contractions. It may be given alone or 
with morphine, administering about one hundred and eighty to two 
hundred and twenty-five grains a day, up to forty-five grains at a dose. 
I have seen three of the four cases treated by me cured in this way. 
Others prefer chloroform. Amy] nitrite, Calabar bean, and curare are 
also recommended. Warm baths are of benefit. Asphyxia must be 
combated by artificial respiration. An amputation on account of tetanus 
is never advisable. The wound should be cleansed and disinfected ; 
caustics and the cautery are also in place. If it is confirmed that the 
poison is exereted by the kidneys, the use of diuretics is certainly indicated. 

Recent discoveries have led to newer methods of treatment. Behring 
showed that the blood-serum obtained from animals immunized against 
tetanus is not only immunizing but also curative. The manner of im- 
munization cannot be discussed here. From this curative serum, an™ 
antitoxin has been prepared. Behring and Knorr, as also Tizzoni, 
have made preparations for immunization and for the treatment of this 


888 DISEASES OF THE NERVOUS SYSTEM. 


disease. The results obtained from its use have not been sufficient to 
permit a decisive judgment of its efficacy. - They thus far seem to indi- 
cate that the other methods of treatment must not be neglected, and that 
in developed cases it is disappointing (Sahli, Rose). 

Veterinary surgeons also speak with reserve of the benefit of this 
treatment. 

Prophylaxis is very important in tetanus, as careful antisepsis will 
often prevent its occurrence. 


CepHatic Teranus; Hypropuosic Teranus (Rose); Para- 
tytic TeTanus (KLEMM); Buipar Teranus (JaytN).—Thia is 
probably merely a variety of general tetanus. The tetanus bacillus has 
several times been found in the pus of a wound, but is often missed, while 
the secretion, blood, and transudate in inoculations reveal its nature. 

It results after injuries of the face and cranium, especially in wounds 
of the orbit and bridge of the nose. It may also arise from a carious 
tooth, an otitis, etc. The incubation period is eight to nine days. A 
spasm of the facial upon the site of the injury is first noticed. Trismus 
next results, first on one side, then on both. The muscular contraction 
spreads to the pharyngeal and laryngeal muscles on the onc hand, and to 
the muscles of the neck on the other hand. Soon thereafter the facial 
spasm changes into a facial paralysis, or this occurs immediately without 
any previous spasm. In some cases the ocular muscles on the same side 
become affected. If the wound is in the middle line the symptoms may 
occur bilaterally (Brunner). A reflex irritability of the pharynx is 
gencrally present, so that attempts to eat cause a deglutitory spasm. This 
symptom has led to the name hydrophobic tetanus being given to this 
disease. Spasms of the respiratory muscles also may occur. A slight 
hypesthesia, also hyperesthesia, has been several times noticed in the 
face. The clectric excitability remains normal or is somewhat increased. 

The muscular rigidity may spread downward or remain stationary. 
In all other respects the symptomatology is similar to that of tetanus. 
Fever and acceleration of the pulse may occur with an acute course. 

The prognosis is grave, though better than in general tetanus. 
Death generally results ; recovery took place in only twenty-four out of 
fifty-nine cases. 

Nerlich found vacuolization of the ganglion cells in the motor fifth 
nucleus, also in the nuclei of the facial and hypoglossus, and regarded 
these as the anatomic basis of the disease. Others report negative 

“results. Alterations in the facial nerve have not been found. 

The treatment is identical with that for tetanus. In a few cases 

(Trapp, Helferich), tetanus antitoxin is said to have produced a cure. 
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Dyslexia, 455 
Dysopsia algera, 731 
Dyspepsia, nervous, 712 
Dysthyreosis, 862 
Dystrophy, progressive muscular, 171 





E 


Echinoccus cerebri, 585 
Echolalia, 803 
Eclamparia, infantile, 785 
parturient, 786 
Eleomyenschisis, 800 
Electric examination, 41 
excitability, alterations in, 
Embolus of the cerebral arteries, 517 
Encephalitis, acute hemorrhagic. 526 
acute non-purulent, 526 
purulent, 545 
superior, 529 
Encephalomalacia, 517 
Encephalometer, 388. 
Encephalomyclitis, disseminated, 207 
Encephalopathy, saturnine, 318 
Enuresis, nocturnal, 712 
Epicondylalgia, 347 
Epidemic rigidity of tae neck, 482 
Epilepsie marmottante, 771 
Epilepsy, 764 
cortical, 433 
in cerebral paralysis of childhood, 
540. 
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Epilepsy, minor, 769 
procursive, 769 
senile, late, 765. 

Epileptic insanity, 771 

Equivalents, epileptic, 770 

5 a rermleranay 53 

irb’s paralysis, 
pant, 141 
symptom, 816 

Erections in neurasthenia, 711 

Erythromelalgia, $5 

Erythromelia, 8! 

Erythrophobia, 709 

Essential hereditar 

Ether, paralysis o 

from, 267 

Exairesis of nerves, 351 

Exercise spasm, 812 

Exhaustion, anemic conditions of, 237 

Exophthalmos, 80 
in Graves’s disease, 856 

Exothyropexia, 865 

Extension-beds of plaster of Paris, 191 

Extensors carpi, function of, 29 

Extradural paralysis, 653 











tremor, 67 195 
the miusculo-spiral 


F 


Facial nucleus, 420 

paralysis, 201 

phenomenon, 815 

spasm, 787 
Facies, myopathis, 174 
Fasciciilus, anterior lateral ascending, 97 
Fear, conditions of, 725 

in hysteria, 685 

in neurasthenia, 705 
Femoral reflex, 66 
Fibres of the spinal cord, 97 
Flechsig’s treatinent, 783. 
Flexibilitas cerea, 676 
Flexores digitorum, function of, 30 
Flute-players’ spasm, 811 
Focal symptoms in cerebral disease, 433 
Folie du dowe, 726 
Foot, tremor of, 22 
Fractures of the spinal column, 181 
Frenkel’s treatment of ataxia, 138 
Friedmann’s gymptom-complex, 740 
Friedreich’s disease, 149 


G 


Gait, examination of the, 52 

Ganglion, Gaseerian, extirpation of, 351 
Gangrene, symmetric, 846 

Gastralgia, 377 
Gastralgokenasix, 712 

Gastric crises, 128 

Gastroxynsis, 713 

General’ symptoms of cerebral diseases, 








Geniospasm, 789 
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Gerhardt’s signs, 560 
Gliosis, spinal, 227 
unilateral, 231 
Glisson’s capsule, 191 
Globus, hysteric, 673 
Glossal muscles, paralysis of, 85 
spasm of, 713 
Glossodynia, 763 
Glossopharyngeal nucleus, 424 
paral B 
spasin, 74 
Glossopharyngolabial 
Bulbar paralysis 
Glossospasmn, 793 
Glossy skin, 69 
Glutel, function of, 32 
Glycosuria, alimentary, 743 
Goose-skin reflex, 69 
Gowerr’s tract, 97, 405, 104 
Graefe’s symptom, 857 
Graphospasm, 807 
Graves’s disease, 855 
Gray matter of the spinal cord, 94 
Greffe nerveuse, 247 
Griesinger’s signs, 560 
Gummata, 507 








paralysis, see 


H 


Hallucinatory delirium, 665 
Haphalgesia, 671 
Head, tetanus of, 888 
Headache, 756 
in cerebral diseases, 429 
Head’s hypothesis, 102 i 
Heart crises, 128 
Hematoma, 468 
Hematomyelia, 219 
Hemianesthesia, crosved, 445 
in cerebral diseases, 444 
Hetnianopsia, 76, 445 
bilateral, 76 
bitemporal, 450 
bitemporalis fugax, 605 
homonymous, 430 
Hemianoptic pupillary rigidity, 451 
Hemiata: 446 
Hemiathetosis, 442, 
Hemiatrophy, lingual, 85, 308 
progressive facial, 853 
Hemichorea, 440 
posthemiplegic, 440, 822 
Hemichromatopsia, 451 
Hemicrania, 748 
angioparalytica, 750 
angiospastica, 750 
cerebellar, 751 
equivalents of, 753 
ophthalinie, 751 
permanens, 
Hemihyperesthesia cruciata, 445 
Hemihyperidrosis in tabes, 133 
unilateral, 72 
Hemihypertrophy, facial, 855 











INDEX. 


Hemiparetic form of multiple sclerosis, ; 
213 


Hemiplegia, 437, 505 
alternans, 443, 624 
cruciata, 627 
homolateral or collateral, 438 
hysteric, 682 
sine materia (without organic basis), 
524 
tic infantile, 532 
Hemiplegic contracture, 438 
Hemispasm, glossolabial, 682 
glossolabiumaxillary, 682 
Hemorrhage, cerebral, 500 
Hereditary ataxia, 149 
spinal cord diseases, 202 
syphilitic cerebral diseases, 609 
Heredity, 15 
Hérédo-alarie cérébelleuse, 151 
Herpes in mneningitix, 484 
ia, 344 





zoster, 
Heterotopia in the brain, 623 
of the spinal cord, 236 
Hoffmann's eympton BIG 
Huntington’s diseaxe, 828 
Hydrocephaloid, 497 
Hydrocephalus, acquired, 593 
congenital, 589. 
external, 589 
idiopathic, 504 
Hydromyelia, 227 
Hydrops, intermittent articular, 69, 
Hydrotherapy i in neurasthenia, 720 
Hyoscin in paralysis agitans, 838 
Hyperacusi 
Hyperemia, ‘cerebral 498 
Hyperesthesia, 60 
acoustic, 74 
plantar, 667 
H yperidrosis, ' 72 
in Graves’: 
Hyperkinesis, 67 
Hyperostosia, diffuse, 875 
Hyperthyrevidization, 862 
Hypnoid conditions in hysteria, 676 
Hypnosis, 700 
Hypnotism, 700 
Hypogloseal nucleus, 424 
paralysis, 308 
spasm, 793 
Hypophysis in acroniegaly, 873 
Hypotony, 23 
Hysteria, 661 
acute letfial, 694 
Hysteric anesthesia, 668 
contracture, 679 
fever, 688 
paralysis, 681 
spasms, 673 
ystero-epilepsy, 693 
Hysteroirenatte ‘points, 667 
Hyaterogenetic zones, 667 











disease, 859 
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I 


Idiomuscular contractions, 52 
Idiopathic contractures, $17 
muscle spasms, 812 
Heopsous, function of, 32 
Impotence in neurasthenia, 712 
Inanition, delirium of, 497 
Incontinence of unite, 109 
Incodrdination, 38, 125 
Infantile cerebellar paralysis, 659 
cervbral paralysis, 532 
spinal paralysis, 143 
Influenza-encephalitis, 531 
Infraspinatus, function of, 27 
Intention tremor, 211 
Intercostal neuralgia, 363 
Intermediary spasms, 73 
Intermittency of morphinomania, 882 
Intermittens larvata, 353 
Intermittent Hmping, 372 
Internal capsul 
Interossei, function of, 30 
paralysis of, 30 
Intokieaton amblyopia, 450 
Inunction cure, 610 
Involuntary laughter in bulbar paral- 
638 















is, 
in'muitiple sclerosis, 211 

Irritable breast, 3155 

Ischemic muscular paral 

Ischiadicus, paralysis of, 2 

Ischuria, parodoxic, 110 





J 


Jacksonian epilepsy, 433 
Jendrassik’s reinfgreement, 21 


K 


Keirophobia, 811 

Keirospasm, 811 

Keratitis, neuroparalytic, 69, 289 

Keraunoneuroses, 734 

Kernig’s symptom, 195, 474 

Kinesiesthesiometer, 58 

Klumpke’s paralysis, 257 

Knee phenomenon or reflex, 21 
reflex, decrease of, 107 

of, 107 


Lagophthalmos, 294 

Laminectomy, 187, 192 

Lancinating pains, 124 

Landry’s paralysis, 333 

Laryngeal crises, 128 
muscles, 88 
nerves, 302 
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Laryngeal paralysis, 304 
respiratory, 305 
vertigo, 761 
Laségue’s symptom, 371 
Lateral sclerosis, 140 
amy otropic, 163 
Lateropulsion, 834 
Lathyrus poisoning, 143 
Latissimus dorsi, function of, 28 
Lead paralysis, 315 
Lemniscus; chief, 405 
decussation of, 404 
lateral, 410 
middle, 405 
Leontiasis ossea, 875 
Lepra, differential diagnosis between 
gliosis and, 232 
Leptomeningitis, acute cerebral, 471 
acute spinal, 194 


Lethargy, 676 5 


in hypnosis, 701 
Levator anguli scapule, function of, 26 
paralysis of, 26 
Liquor, cerebrospinal, its condition in 
diveoo, 479 
Little’s disease, 143 
Lobar sclerosis, 534 
Localization in the cortex, 391 
in the spinal cord, 114 
laws of, 391 
Locomotor ataxia, 123 
Loose joint in poliomyelitis, 154 
Lordosis from muscular paralysis, 36 
of the spinal column from_progres- 
sive muscular atrophy, 173 
Lues, cerebral, 517, 
spinal, 198 
Lumbar puncture, 478 
Luxation of the spinal column, 182 
paralysis, 258 


Macroesthesia, 61 
Macropsia, 685 
Macrosomia, 874 
Main en griffe, 30 
peek hs 230 
Maladie des tics conrulsifs, 803 
impulsife, 
Malformations of the spinal cord, 236 
Malum Cotunnii, 367 
perforans, 6!) 
in tabee, 129 
Mandibular retiex, 23 
Mannkopf’s eymptom, 60 
in traumatic neuroses, 744 
Maaseter clonus, 23 
Masticatory muscles, function of, 85 
paralysis of, 85 
spasm of, 792. 
Mastodynia, 365 
Masturbation, 710 
Mechanical excitability of the muscies 
and nerves, 52 





Median, paralysix of, 269 
Megalocephaly,, 875 
Mellituria, 628 
Méniére’s vertigo, 760 
Meningism, 477 
Meningitis, acute purulent cerebral, 471 
acute spinal, 194 
basilar chronica simplex, 404 
gummatouy, 598 
cerebral, 494 
chronic gpinal, 196 
epidemic cerebrospinal, 482 
ossificana, 494 
serous, 553, 594 
simple chronic, 494 
spinal, 194 
syphilitic, 198 
tubercular, 408 
Meningocele, 237 
Meningococcus intracellularis, 471 
Meningoencephalitis, syphilitic, 599 
Meningomyelitis, syphilitic, 198 
Mental condition, examination of, 17 
Meralgia, paresthetic, 276 
Meteorism in hysteria, 686. 
Microgyria, 534, 647 
Migraine, 748 
ophthalmic, 751 
ophthalmoplégique, 285 
Milkers’ cramp, 811 
Misophobia, 725 
Mogigraphy, 807 
Mogiphang, 811 
Monoplegia, 435 
Morbus Basedowii, 855 
racer, 764 
Morel’s ear, 18 
Morphinomania, 881 
Morton’s metatarsalgia, 
Morvan’s disease, 231 
Motility, examination of the, 19 
Motor centres, 302 
conducting tracts, 340, 627 
focal symptom, 4: 
points, 41 
zone of the brain, 312 
Multiple neuritis, 309 
sclerosis, 200 
syphilitic radicular ncuritis, 608 
Muscle defects, congenital, 157 
paralysis, ischemic, 245 
spasms, localized, 787 
tonur, 20 
transplantation in peripheral pa- 
talysis, 247 
in poliomyelitis, 158 
Muscles, functions of, 25 
Muscular atrophy, arthritic, 176 
hereditary form of, 171 
myopathic, 171 
progressive, 167 
spinal form of, 167 
conditions, 19 
sense, 58 
Musculocutaneous, paralysis of, 261 
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Matiem, hysteric, 683 
Myasthenia gravis pecudoparalytica, 648 
Mydriasis, 83 
Myelitix, 204 

bulbar, 636 

cervical, 206 

disseminated, 206 

dorsal, 205 

lumbar, 206 

transverse, 205 
Myelocele, 2: 
Myoclonus, ¢ 








Myoxpasia, iinpulsive, st} 


Myotonia, acquired, 181 
congenital, 179 
Myotonice reaction, 180 

Myxedema, 860, 


N 


Narcolepsy, 677, 771 
Narcoeis paralysis, 256 
Nerve-extriction, 351 
Nerve-stretching in neuritis, 252 
in tabes, 138 
Nerve-suturing, 247 
secondary, 246 
Nerye-tumors, 377 
Nervous dysqepsia 72 
retreats, 721 
weakness, 703, 
Neural; anoperineal, 376, 








ischiadica (sciatica), 367 
lumbar, 366. 
occipital 357 
ophth 35: 






tympanic, 355, 

visceral, 377 
Neurasthenia, 708 

cordis, 70) 





47 
Neurectomy, 351 





acute bulbar, 642 

alevholic, 310 

ascending or migratory, 238, 240 

diabetic, 325 

disseminated nodal, 248 
mmatous, of the roots, 200 

interstitial hypertrophic, 179 

mercurial, 320 





Neuritis, multiple, 300 
optic, 446 
periusial eeginentary, 249 
puerperal, 325 
retro bulbar, 449 





is, general, 378 

Neurolization, 242 

Neurvl ysis, 21 

Neuroma, 87 

Neuromyositis, 340 

Neuron, 4 

Neuropathic diathesis, 15 

Neuropile, 94 

Neuroses, Gt 

traumatic, 733. 

Nenro-tabex, peripheral, 312 

Neurotic form of progressive: muscular 
atrophy, 177 

Nenrotomy, 351 

Nise?’s method, 94 

Nitroglycerin in migraine, 




















Nodding spasm, 796 
Nosophobia, 7 
Nystagmas, 81 

in sclerosis, 211 
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Obstetrical paralysis, 259 
Obstipation in ne rats henia, 
Obtarator pa 
Ovcipital neuralgi 
Oven 
spasms or neuroses, 807 
Ocular u 
iuscles, associated paralysis of, 78 
centres, in cortex for, 
congenital paralysis of, 281 
functions of, 73 
nue! 3 
paralysis of, 78, 80 
nerves, paralysis of, 279 





7 



















+ Oculomotor nucleus, 413 


panalysi: 
eric 
Oculopupillar 
symptom 
Olfactometer, 72 
Olfactory centres, 398 
fibrex, course of, 286 
aria, G87 
midlayer of, 405 
70 











2st 
fibres, 108, 116 
in plextg paralysis 












Onychogry} “phos, 69 
Opereulumn, 354 
Ophthalmoplegi 
congenital, 
Optic atrophy, 446 
in tubes, 127 
radiations, 411 
tract, 4 
Oxcedo, 802 
Osteitis deformans, 874 
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Osteo-arthropathy, 875 Pectoralis major, function of, 27 
Osteomalacious paralysis, 238 paralysis of, 27 
Osteopathy, 875 ; Pellagra, 149 
Otalgia, 355 Periaxial neuritis, 248 
Oxyokeia, 204 Perimetric examination, 75 
Perineuritis, 248- 
P Periodic oculomotor paralysis, 284 
Pachyakria, 870 paralysis of extremities, 238 
Pachymeningitis cervicalis hypertro- | Peripheral nerves, diseases of, 239 
phica, 1 traumatic paralysis of, 240 
external, 467 paralysis, 240 
internal hemorrhagic, 468 of spinal nerves, 252 
purulent, 553 Pernicious anemia, spinal-cord lesions 
Palatal muscles, 86 in, 148 
reflex, 87 Peroneus, function of, 33 


Pantophobia, 726 
Paradoxic contraction, 66 


acute bulbar, 635 
agitans, 831 
brachial plexus, 258 
circum flex, 261 
crural, 274 
diaphragmatic, 253 
diphtheritic, 321 
examination for, 36. 
facial, 291 
Flow ary 1, 301 
ypoglossal, 307 
hysteric, 681 
long thoracic, 260 
median, 269 
musculocutaneons, 261 
musculospiral, 263 
obstetrical, 259 
obturator, 275 
ocular, 279 
of the insane, 611 
peroneal, 277 
phrenic, 
posterior ial, 278 
posthemiplegic, 442 
progressive _ glossopharyngolabial, 
620 





infantile form of, 624 
saturnine, 315. 
aciatic, 276 
spastic, 
trigeminal, 286 
Paralytic attacks, 617 
contracture, 36 
in infantile paralysis, 153 
Paramyoclonus multiplex, 806 
Paramyotonia, congenital, 181 
Paraphasia, 456, 
Paraplegia, senile, 209 
Parasites of the brain, 585 
Parésie analgésique, 231 
Paresthesia, general, 61 
Parkinson’s disease, 831 
Passive movements, 20 
Patellar clonus, 22 
Pavor nocturnus, 707 





paralysis of, 33, 276 
Personality, double, 678 
Perspiratory centres, 71 
Perverse sensations, 60 
Petit mal, 769 
Pfliiger's law, 67 
Pharyngeal crises, 128 

reflex, 87 
Phlebitis obliterans, 200 
Phobias, 726 
Phobophobia, 726 
Phrenic, paralysis of, 252 
Piano- jayers’ cramp, 810 
Pied tbe, 129 
Plantar reflex, 64 
Plaques jaunes, 520 
Playfair cure, 723 
Plexus, brachial a Fe 

alysis of, 254 

paralysis, lower, 257 

total, 258 

upper, 255 
Points, Soke, 41 
Polio-encephalitis, acute, 529 

inferior, 636 
Polio-encephalomyelitis, 531 
Poliomyelitis, acute anterior, 152 

of adulta, 159 

subacute or chronic, 160 
Pollakuria in neurasthenia, 712 
Pollutions, 710 
Polyclonia, 806 
Polyesthesia, 61 
Polymyositis, 337 
Polyneuritic psychosis, 313 
Polyneuritis, 308 

diabetic, 325 

senile, 325 
Polyopia, monocular, in hysteria, 685 
Pot emorrhage of, 600 

emorr! of, 
Porencephaly, 145, 534 
Posticus lysis, 88 
Potamophobia, 726 
Pott’s back, 188 
Preachers’ hand, 197 
ys ism in tabee, eee 

lessional pareses, 

Progressive bulbar lysis, 629 
infantile form of, 634 


INDEX, 


Progressive muscular atrophy, 167 
familial type of, 171 
hereditary form of, 171 
infantile, 171 
juvenile, 171 
neural, 177 
paralysis of the insane, 611 
Propulsion, 834 
Prosopalgia, 351 
Prosopoplegia, 201 
Prurigo in neurasthenia, 708 
Pruritus, 708 
Peeudobulbar paralysis, (44 
infantile, 647 
Pseudohypertrophy, 171, 175 
Pseudomeningitis, 477 
Pseudoneuralgia, hysteric, 346 
Pseudoneuritis, optic, 447 
Pseudoptosis, hysteric, 346 
Pseudosclerosis, 215 
Pseudotabes, alcoholic, 312 
arsenical, 319 
diabetic, 131, 325 
syphilitic, 202 
Pseudotetanus, 817 
Pseudotrichinosis, 340 
Psychic blindness, 452 
Psychotherapy in hysteria, 697 
Psychrophore, 718 
Ptarmus, 802 
Puncture in hydrocephalus, 59: 
Pupillary inequality, 84 
reaction, 82 ae 
paradoxical, 83 
reflex paths for, 416. 
rigidity, 82, 124, 416 
Pyramidal decussation, 402 
tract, 399 





Q 


Quadriceps femoris, function of, 32 
paralysis of, 32 
Quadrigeminal diseases, 625 


R 


Rachischisis, 236 

Radiographs in brain-tumors, 579 
Railway spine, 236 

Raynaud’s disease, 846 


Recurrent paralysis, 80. See also Vagus 


paralysis 
Reflex areas in the spinal curd, 105 
collaterals, 103 
epilepsy, 765, 771 
neurosis, otitic, 554 
paralyses, 237 
spasing, saltatory, 803 
generation of peripheral nerves, 241 
espiratory spasms, 802 
hysteric, 673 
Retrograde degeneration, 113 
Retropharyngeal abscess, 188 
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| Retropulsion, 834 
Rhenchospasm, 802 

Rigidity, congenital spastic, 143 
Rinne’s test, 74 
Romberg’s symptom, 
Ructus, 673 





125 


s 


Salaam spasms, 796 
Saltatory reflex spasms, 803 
Sanatoriums, 721 
Satyriasis, 127 
Sawyers’ cramp, 811 
Sayre’s method in caries, 191 
Scanning speech, 90 
in sclerosis, 211 
Sciatic phenomenon, 371 
Sciatica, 367 
scoliotica, 369 
Sclerodactyly, 852 
Scleroderma, $51 
Sclerosis, amyotrophic lateral, 163 
diffuse, 216, 622, 623 
lobar, 534 
miliary, 623 
multiple, 200 
Scoliosis in syringomyelia, 230 
Scotoma, 76 
scintillans, 751 
+ Scrotal reflex, 66 
Secondary degeneration in brain, 428 
in pyramidal cord, 110 
Secretions, anomalies of, 71 
‘Sein hystérique, 666 
Senile paraplegia, 200 
Sensation, centres for, 405 
disorders of, in brain diseases, 443 
examination of, 54 
7 partial paralysis of, 61 
! Senses, examination of the, 72 
Sensibilité reeurrente, 244 
Sensomobility, 125 
_ Sensory disorders, general, 60 
tract, 402 
Serratus anticus major, function of, 26 
paralysis of, 26, 261 
Sexual neurasthenia, 710 
Shock, 236 
Singultus, 802 
in hysteria, 673 
sinus thrombosis, 556 
Skin, innervation of, 62 
reflexes of, 64 
Skull, examination of, 18 
Sleepleseness in neurasthenia, 705 
its treatment, 722 
Smell, examination of sense oi, 72 
Sneezing spasm, 802 
Solitary fasciculus, 302 
atrophy of, 134 
Somnambulism, 677 
of hypnosis, 701 
somnolence, 430 
Sopor, 430 











898 


Spasm, facial, 787 
ms palatine 790 
Spasms, 67 
ougenera 67 
steric, 673 
of cervical muscles, 704 
of extremities and trunk, 800 
Spasmus nutans, 796 
Spastic ataxic paraplegia, 147 
condition, 37 
gait, 53 
spinal paralysis, 140 
: congenital form of, 143 
hereditary form of, 142, 4 
Spceclt centres: S00 3a 
8 listurbances, general, §) 
oi in cerebral ‘atnense, 454 


centres of, 118 
concussion of, 186 
glioma of, 222 
roota of, 114 
stretching of, in tabes, 138 
syphilis of, 198 
tracts of, 97 
tubercle of, 222 
tumors of, 222 
ganglia, 91 
‘a puncture, a7e 3 
lanchnom: 7 
Splenius capitis, function of, 35 
Spondylitis, simple, 186 
tubercular, 187 
Spondylomalacia, traumatic, 186 
Spontaneous amputation, 852 
fracture in syringomyelia, 230 
in tabes, 129 
hemorrhage in hysteria, 687 
movements in tabes, 126 
Sporadic cretinism, 868 
Staso-basophobia, 731 
Static reflex spasms, 803 
Status epilepticus, 75 
Stellwag’s symptom, 857 
Stereognostic sense, 58 
Sternocleidomastoid, function of, 35 
Sternutatio, 802 
Stigmata hereditatis, 18 
Strength of electric current, 45 
Struma in Graves’s disease, 855 
Strumectomy in Ciraves's disease, 865 
Stupor, 430 
Stuttering, 90 
hysteric, 684 
Suggestion, verbal, 701 
Supinator brevis, function of, 2 
longus, function of, 28 
Supraorbital neural, 354 
Suprascapular, paral 
Suspension in tabes, 13¢ 
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Suture a distance, 242 
tubulaire, 242 
Syllable stuinbling, 90 
Symmetric gangrene, 846 
Sympathetic, diseases of the, 840 
Syncope, 406 
local, 847 
Syphilitic cerebral diseases, 597 
meningitis, 198 
spinal paralysis, 202 
vertebral diseases, 193 
Syringomyelia, 227 
System diseases of the spinal cord, 123 


T 


Tabea dorsalis, 123 
course of, 136 
pathologic anatomy of, 132 
treatment of, 137 
Tachycardia in Graves’s dixease, 855 
aes in noursthenias 709 
tile paralysis, 444 
Talalgia, aes iE 
‘Tangential fibres, atrophy of, 613 
Tarsalgia, 373 


Taste, examination of sense of, 73 
Taste-fibres, course of, 286 
Tegmentary radiationx, 399 
Teleneuron, 106 
Temperature tests, 56 
after Goldscheider, 56 
Tendon-reflexes, 21 
increased, 2: 
Tendons, plastic operations on, 158, 544 
Tetaniform Spent in brain disease, 435 
Tetanilla, 81 
Tetanus, 885 
hydrophobic, 888 
idiopathic, 885 
neonatorum, 885. 
puerperal, 885 
Tetany, 812 
Thalamus opticus, functions of, 412 
Thermanesthesia, 60 
Thomsen’s disease, 179 
Thoracicus longus, paralysis of, 261 
Thrombosis of the cranial sinuses, 556 
Thumb-muscles, function of, 31 
Thyroid, function of, 867 
Thyroidin, 869 
Thyroiodin, 869 
Tibialis anticus, function of, 33 
posticus, function of, 34 
paralysis of, 278 
Tic convulsif, 787 
douloureux, 351 
général, 803 
rotatoire, 796 
Tinnitis aurium, 300, 706 
Topoalgia, 59 
Torticollis rheumaticus, 795 
Tracts of the spinal cord, 97 
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Transfert in hysteria, 673 
in neuralgia, 344 
Traumatic hematoma, 470. 
late apoplexy, 470 
neuroses, 733 
paralysis of nerves, 240 
Tremor, alcoholic, 878 
fibrillary, 40, 736 
general remarks on, 30 
senile, 837 
Trepanation in brain-tumor, 580 
in epilepsy, 783 
‘Triceps, function of, 27 
paralysis of, 266 
sure, function of, 33 
Trichinosis, 340 
Trigeminal neuralgia, 351 
nucleus, 417 
paralysis, 286 
roots, 417 
Triplegia in cerebrospinal lues, 201 
Trismus, 792 
in tetanur, 886 
Trochlear nucleus, 417 
Trophic centres, trophic nerves, (i 
disturbances, 69 
in brain diseases, 446 
in neuritis, 251 
in tabes, 129 
Trophoneuroses, 840 
‘Trousseau’s symptom, 814 
Tubercula dolorosa, 378 
Tubercular basilar meningitis, 488 
Tuberous sclerosis, 623 
Tumor cerebelli, 573 
cerebri, 564 
Tumors of the spinal cord, 222 
‘Tussis hysterica, 673 
Tympanites in hysteria, 686 


U 


Ulcer, perforating, 69 
Ulnar, paralysis of, 271 
Unilateral lesions of spinal cord, 120 
Urethrodynia, 763 
Urticaria factitia, 709 
interna, 843 
Vv 
Vagus, innervation area of, 302 
nuclei, 302, 423 
paralysis of, 302 


Vallejx’s pressure-pointe, 344” 
Vascular system of the brain, 424 


THE 





Vasomotor centres, 68 
in brain, 628 
in spinal cord, 102 
disturbances, 69 
in brain~liseases, 446 
neurosis of extremities, 844 
symptom-complex, 740 
Ventricular hemorrhage, 509 
Vertigo, 759 
Gerlier’s, 762 
in cerebral disease, 445, 568 
in neurasthenia, 706 
Méniére’s, 760 
paralysant, 762 
Vieq d’ Azyr’s Btrise, 389 
Vigouroux’s symptom, 859 
Vision, field of, 74 
Visual’ aphasia, 463 
centres, 411 
field, contraction of, 75 
examination of, 74 
tracts, 411 
Vocal cords, hysteric apasin of, 673 
paralysis of, 88 
cortical, 395 
Vomiting, hysteric, 686 
morning, 878 


w 


Weber’s test, 74 
Weir Mitchell cure, 723 
Westphal-Edinger’s nucleus, 414 
Westphal’s symptom, 24 

conditions necessary for its 

presence, 107 

in tabes, 124 
Word-blindness, 457 
Word-deafness, 456 
Working ability in traumatic neuroses, 

746 

Wrist-clonus, 23 
Writers’ cramp, 807 





x 
Xerostomia, 764 
Xyrospasm, 811 

Y 


Yawning spasm, 802 


Zz 


Zoster, ophthalmic, 289 


END. 
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